N 
> ey 
=. 
; 
i 


BOLING 
B-47 STRATOJET 

Cove 
fired 
show 
after 
out « 
The 
cont 
torie 

| 
| 
Be 
R 
T 
Z Yo As: 
STANDARD OF THE INDUSTRY A 
FOR OVER A QUARTER CENTURY c 
| 
: 
WITTEK MANUFACTURING COMPANY 
4305-15 WEST 24TH PLACE e CHICAGO 23,1ILLINOIS 


i 
é 
¥ 


Cover—A U.S. Army antiaircraft guided missile, 
fired and steered by an electronic control system, is 
shown in this Army Ordnance photo immediately 
after take-off as it roars upward at supersonic speed 
out of a cloud of exhaust gases during a firing speed. 
The intricate computing devices of the missile's 
control system were developed by Bell Labora- 
tories under an Army Ordnance contract. 
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Rotary Actuator Package Advances Automatic Flight 


This entirely self-contained rotary 
actuator package designed and built 
by EEMCO, combines compactness, 
high performance, and light weight. 

Totally enclosed in a metal box 
equipped with mounting bracket, it 
incorporates motor, magnetic clutch 
and spring-loaded brake. Main gear 
reduction operates output drive 
shaft...auxiliary gear reduction oper- 


Technical Data: 

Radio noise filter in accordance with 
AN-M-40. 

Operates in ambient temperature of 
250° F. 


Output r. p.m. 2500 at 3 inch- 
pound load. Weight complete — 
34% pounds. 


ates three adjustable limit switches 
—two for limiting travel, one for 
neutral position indication light. 
Auxiliary reduction also drives po- 
tentiometer for position indication. 

The unit provides continuous 
elevator correction on one of the 
latest jet fighters through the auto- 
matic pilot. 


Today’s impossible is practical 
tomorrow. EEMCO design and pro- 
duction contribute to building elec- 
trical actuators thought impossible 
just yesterday. 


EEMCO 
Helps You Build for the Future 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 


4612 WEST JEFFERSON BOULEVARD 


e LOS ANGELES 16, CALIFORNIA 
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ILA.S. News 


A Record of People 


of Interest to Institute Members 


FifteenthWright Brothers 


Lecture Presented 


PPROXIMATELY 500 PERSONS were gathered in the U.S. Chamber of Commerce 
Auditorium, Washington, D.C., on December 17, 1951, to hear Dr. P. B. Walker, 
Head of the Structures Department, Royal Aircraft Establishment, Farnborough, 


Hants, England, deliver the Fifteenth 
Wright Brothers Lecture. Dr. Walker's 
topic was ‘“The Experimental Approach 
to Aircraft Structural Research.’’ The 
Chairman of the occasion was Rear Adm. 
L. B. Richardson, U.S.N. (Ret.), the 
1951 I.A.S. President. 

Speaking in terms of work recently ac 
complished in Great Britain and par 
ticularly at the R.A.E., Dr. Walker dis 
cussed the various aspects of the experi 
mental approach, such as the testing of 
small specimens made of Xvlonite, the 
strength testing of actual aircraft, and 
the design studies of new testing equip 
ment for large aircraft and for pressure 
cabins. He gave consideration to the 
measurement of external forces in flight 
and the design of measuring instru 
ments, including a description of the new 
counting accelerometer recently de 
veloped by the R.A.E. 

Prepared comments were given by A. 
B. Callender, The Glenn L. Martin 


Company; Nicholas J. Hoff, Polytech 
nic Institute of Brooklyn; Paul Kuhn, 
Langley Aeronautical Laboratory, N.A. 
C.A.; and Walter Ramberg, National 
Bureau of Standards. 

P On December 19, after a reception and 
dinner given in Dr. Walker’s honor, the 
lecture was presented at the N.A.C.A. 
Auditorium, Lewis Flight Propulsion 
Laboratory, Cleveland. E. W. Cleve 
land, Vice-President, Cleveland Pneu 
matic Tool Company, served as Chair 
man, and Dr. Karl Arnstein, Vice- 
President, Goodyear Aircraft Corpora 
tion, discussed the paper. 

> A severe snow storm passing through 
the Great Lakes area on December 18 
not only materially affected the at- 
tendance at the Cleveland presentation 
but made it impossible for Dr. Walker 
to reach the West Coast in time for the 
scheduled presentation at the I.A.S. 
Los Angeles Headquarters building on 


Dr. P. B. Walker. 


December 21. In Dr. Walker's absence, 
the lecture was read by Charles R. 
Strang, Chief Strength Engineer, Santa 
Monica Plant, Douglas Aircraft Com 
pany, Inc. A. E. Raymond, Vice- 
President—Engineering, Douglas Air 
craft Company, Inc., was the Guest 
Chairman; Allen Puckett, Hughes Air 
craft Company, presided. Prepared 
comments on Dr. Walker’s paper were 


Lower Left: Discussors of the Washington presentation were (/eft to right): N. J. Hoff; A. B. Callender; Paul Kuhn; and Walter 
Ramberg. Lower Right: Pictured (/eft to right) at the Washington presentation are: I.A.S. Director S$. Paul Johnston; Dr. P. B 
Walker; and Rear Adm. L. B. Richardson, U.S.N. (Ret.). 
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given by L. M. Hitchcock, Boeing Air 
plane Company; J. F. McBrearty, 
Lockheed Aircraft Corporation; E. E. 
Sechler, California Institute of Tech 
nology; and Mr. Strang. A dinner 
was given at the I.A.S. building in Los 
Angeles before Mr. Strang’s delivery of 
Dr. Walker’s paper. 

The full text of Dr. Walker’s paper 
and the discussions will be published in 
the March issue of the JOURNAL OF THE 
AERONAUTICAL SCIENCES. 


Collier Trophy Awarded 


The Robert J. Collier Trophy for 1950 
was awarded on December 17 by the 
President of the United States to the 
“Helicopter Industry, the Military Serv 
ices and the Coast Guard for develop 
ment and use of rotary-wing aircraft for 
air rescue operation.” 

Igor I. Sikorsky, H.F.I.A.S., Engi 
neering Manager, Sikorsky Aircraft 
Division of United Aircraft Corpora 
tion, accepted the trophy on behalf of 
the helicopter industry at the White 
House ceremony. Secretary of Defense 
Robert A. Lovett and Vice Adm. Merlin 
O'Neill, Commandant of the U.S. Coast 
Guard, represented the military services 
and the Coast Guard, respectivelv, at the 
presentation. 

The helicopter, which as an industry 
is barely 12 years old, has done yeoman’s 
service in the hands of the Army, Navy, 
Air Force, and Marine Corps through 
the evacuation of many thousands of 
United Nations’ wounded servicemen 
from the Korean battletields. rhe 
Coast Guard has not only assisted 1n the 
pioneering efforts with the helicopter, 
but has been instrumental in rescuing 
many stranded persons with it. 

The Collier Trophy was established in 
1911 by Robert Joseph Collier, Pub 
lisher, to promote safer flying and wide 
spread development of 
The National 
has been the custodian of the trophy 
1921. Specifically, the Collier 
Trophy is awarded “‘for greatest achieve 
ment in aviation in America the value of 
which has been demonstrated by actual 
use during the preceding year.”’ 


the airplane 
Aeronautic Association 


since 


A.1.A. Elects Officers for 1952 


Lawrence D. Bell, A.M.I.A.S., Presi 
dent, Bell Aircraft Corporation, has been 
elected to serve for the first 6 months of 
1952 as chairman of the Board of Gov- 
ernors, Aircraft Industries Association 
Robert Gross, A.M.1.A.S., President 
and Chairman of the Board, Lockheed 
Aircraft Corporation, will succeed him 
on July 1 and will serve during the sec 
ond half of 1952. 

Members of the Executive Committee 
of the Board of Governors are: Adm. 
DeWitt C. Ramsey, U.S.N. (Ret.), 
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A.I.A. President; Mr. Bell; 

and General Manager, 
tion Corporati 


Mr. Gross: 
President 
Republic Avia 
and Gen. Oliver P 


Echols, F.I.A.S Chairman of the 
Board, Northrop Aircraft, Inc. This 
committee will serve for 1 vear. 

Twelve of the 25 members of the 1952 


Board of Governors are members of the 
Institute of \eronautical Sciences 
These are: Mr. Bell 
A.M.I.A.S ident, Bendix Aviation 
Corporation iald W. Douglas, Sr 
H.F.I.A.S., President, Douglas Aircraft 
Company, hi » preceded Mr. Bell 


M. P. Ferguson 


as Chairman the A.I.A Board of 
Governors; Richard S$. Boutelle, M.I 

A.S., President urchild Engine and 
Airplane Corporation; Mr. Gross; C 
C. Pearson, M.I.A.S., President and 


General Mar Phe Glenn L. Martin 
Company McDonnell, F.1.A.S 
President, McDonnell Aircraft Corpora 
tion; J. H Kindelberger, F.I.A.S 
Chairman of Board, North Ameri 
can Aviatior General Echols 
Mr. Peale PA ide Ryan, M.LA.S 
President, k Com 
pany; and |] F.T.A.S 
President, Sperry Gyroscope Company 


\eronautical 
Bassett, 


Division of ‘| Sperry Corporation 
Another me r of the I.A.S., Capt 

L. D. Webl U.S.N Ret M.I.A.S 

was re-elected President and Gen 


eral Manager Messrs. Bell and Gross 
were also elec Le 
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N.A.C.A. Positions Opened 


The U.S. Civil Service Commission 
Aero 
nautical Research Intern and Aeronau 
tical Research Scientist for filling posi 
tions at the various N.A.C.A 
tories throughout the country Phe 
salary is $3,410 annually for the Inter 
positions and from $4,205 to $10,800 a 


has announced examination for 


labora 


vear for Aeronautical Research Scien 
lust positions. 

lo qualify for the Intern positions 
applicants must have completed a full 
t-year college course leading to 
bachelor’s degree with the major study 
in physics, chemistry, electronics, metal 
lurgy, engineering physics, naval archi 
tecture, or an appropriate branch of en 
gineering. Applications will be accepted 
senior students who expect t 
complete the required courses within 9 
months of the date of filing application 


irom 


For the Aeronautical Research Scien 
positions, 


applicants must have 
completed pertinent study and, in addi 
tion, must have had appropriate profes 
sional scientific or engineering experi 
ence that has demonstrated ability t 
do research work. Graduate study may 
be substituted for all of the required ex 
perience through grade GS-1 $5,940 
annually) and for part of that required 
for the higher grade levels. 


Written 
either of these examinations. For the 


tests are not required for 
Intern positions, applicants must not 
have passed their thirty-fifth birth 
for the 


higher positions, their 
second birthday. Age limits are waived 
for persons entitled to veteran prefer 
ence 

Application forms and further infor 
mation regarding the requirements and 
where to fill the applications may be 
tained at most first- and second-class 
post offices, from civil service regional 
offices, or directly from the U.S. Ci 
Washington 
D.C Applications will not be accepted 
until further notice in the laboratori 
the N.A.C.A 


Service Comnnission, 


Necrology 


Major Patrick L. Kelly 


Word has been received concerning 


the death of Major Patrick Ledoux 
Kelly, U.S.A.F., T.M.I.A.S. who at one 
time was a Student Branch Award 
Winner. The details are unknown 


Major Kelly was born in Fort Worth 
lex., on January 1, 1922. He attended 
high school in Olney, Tex., and in 1938 
matriculated at the Agricultural and 
Mechanical College of Texas. The de 
gree of Bachelor of Science in Aeronau 
Engineering was conferred upon 


tical 


him 
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him on May 15, 1942. Immediately 
upon graduation, he entered the U.S 
Army Air Corps and during the past 9 
years was promoted from Second Lieu 
tenant through the intervening grades 
to that of Major. At the time of his 
death, he was stationed at Wright 
Patterson Air Force Base, Ohio. 


J. Brooks B. Parker 


|. Brooks B. Parker, Founder Mem 
ber and Associate Member of the Insti 
tute of the Aeronautical Sciences, suc 
cumbed to a heart attack on November 
30. Mr. Parker would have celebrated 
his sixty-third birthday last Christmas 

\ native of Philadelphia, Mr. Parker 
was graduated from the University of 
Pennsylvania in 1911. While a student 
at Penn, he developed an interest in 
aviation and became one of the founders 
of the university’s Aero Club. 

During the years 1914-1916, Mr. 
Parker served as Assistant Director of 
War Risk Insurance for the U.S. Treas 
ury Department. After the entry of 
the United States into World War I, he 
became a First Lieutenant in the Avia 
tion Section of the U.S. Army’s Signal 
Corps. Upon his discharge from the 
he entered the field of general 
At the time of his death, he 
was Senior Partner of Parker & Com 
handling 


ser\ ice 
insurance. 
pany, a firm aviation and 
general insurance. 

Mr. Parker pioneered the placement 
of the original insurance for National 
Air Transport, Western Air 
Pitcairn Aviation, Ludington 
Pan American Airways, Pan American 
Grace Airways, Mexican Aviation, and 
This placement involved 
the establishing of new forms, 


Express, 
Lines 


subsidiaries 
rates, 
markets, ete 

\t various times, Mr. Parker served 
is Director for Fokker Aircraft, Federal 
\ireraft, National Central 
\irport, and Jacobs Aircraft Engines 


Aviation, 


Company 
He is survived by a brother, Dr. Alvin 
Mercer Parker, of Chicago. 


George M. Paulson 


George McKinley Paulson, A.F.I.A.5 
died on November 30 at the Englewood 
N.J.) Hospital. Death resulted froma 
coronary occlusion after prolonged ill 
ness 

Born on December 8, 1891, in Council 
Bluffs, lowa, Mr. Paulson was graduated 
from Carnegie Institute of Technology 
in 1920 with a B.S. degree in Mechanical 
Engineering. His education, however 
had been interrupted for a time by his 
World War I service with the 94th 
\ero Squadron of the A.E.F 

Mr. Paulson, who was formerly Chief 
Engineer of The BG Corporation, was 


Continued on page 48) 


How To Prepare Slides 


New Booklet, Produced by Los Angeles Members, 
Gives Helpful Hints to Authors and Speakers. 


ANY AN AUDIENCE has been lost by 
M: speaker on his own drafting 
board, days or even weeks before his 
paper was presented. As a matter of 
fact, the audience was lost at the very 
moment that the speaker-to-be placed 
upon the surface of an engineering 
graphic slide a profusion of curves, grid 
rulings, words, and/or ideas. 

Despite a certain amount of evidence 
to the contrary, slides used by an engi 
neering speaker to augment his tech 
nical paper, cannot per se be self-ex 
planatory. Engineering graphic slides 
cannot be treated as pictures, for they 
are not supposed to be descriptions ‘‘so 
vivid as to suggest a mental image of the 
thing described.’’ Conversely, they are 
intended only as visual aids that supple- 
ment, illustrate, and emphasize a par 
ticular idea in the mind of the speaker 
and that highlight the entire presenta 
tion. 

In an effort to eliminate the type of 
slide that through its lack of clarity 
creates only an impression of confusion, 
the Program Committee of the Los An 
geles Section of the Institute of the 
Aeronautical Sciences agreed that some 
kind of guide on the preparation of slides 
would be desirable. 

The task of preparing this material 
was assumed by Harold 5. Fischer, 
M.1.A.S., Aerodynamics Engineer ‘‘A,” 
Douglas Aircraft Company, Inc., and 
Roland L. Bliss, H.A.I.A.S., Supervisor, 
Service Publications, North American 
Aviation, Inc. In due time, the results 


of their labors appeared in its finished 
form, a 16-page booklet, with layout and 
illustrations by G. R. Lawlor, entitled 
Slide Memoranda. The first few copies 
of this booklet were printed by North 
American Aviation for the immediate 
use of the I.A.S. Los Angeles Section. 


Recognizing the value of this handy 
little guide for the preparation of engi- 
neering graphic slides, the National 
Headquarters of the Institute has had 
the booklet reprinted in sufficient quan 
tity to distribute to all prospective 
authors of Institute meeting papers in 
the future. 


Slide Memoranda should prove a boon 
to speakers who are planning to use en- 
gineering graphic slides in conjunction 
with the presentation of their papers. 
This comprehensive little manual not 
only lists the ‘Common Faults’ appar 
ent in many slides, but also describes in 
considerable detail the art of ‘‘Slide 
Preparation.”’ This latter section of the 
booklet is subdivided into the following 
parts; General, Slide Size, Original Size, 

xrid Background, Line Width, Letter 
ing, Curves, Scales, Labels and Notes, 
Photographs, Typewriting, Thumb Spot, 
and Time Allowance. 

The Institute of the Aeronautical 
Sciences wishes to commend the Messrs. 
Fischer, Bliss, and Lawlor for the excel 
lent manner which 
plished their objective. 


they accom 
With this book 
let, there is no longer any reason to lose 
any audience on the drafting board. 


in the United States. 


Closed Meeting 


Seventh National Flight Propulsion Meeting 


March 14, 1952 
Hotel Carter 
Cleveland, Ohio 


Since this will be a closed meeting, attendance will be restricted to 
United States citizens who possess active clearance by the Military 
Services to receive confidential information. 
and applications for clearance have been mailed to all |.A.S. members 
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Leroy R. Grumman 


Leroy R. Grumman 
Foreign 
John H. Parkin 


John H. Parkin | 


Birthday Honors List al 


One of the top events of each year in Great Britain is : 
the publication of the King’s Birthday Honors List 
At that time, those who have performed outstanding J 
services for King and Country are recognized by adding . 
their names to the Roster of Britain's great. ‘ t 
This year we too have a special Birthday Honors ) 
List. Our Honors do not go back to the Magna Carta 
or to the Battle of Hastings. Our Institute is only 
reaching its twentieth year, but, in an industry that is ; 


only 30 odd years old, a twentieth anniversary justifies 
the establishment of the word ‘‘traditional.”’ 

The Institute’s Honors Night has become a tradi 
tional event of the aeronautical year in America. It is 
the occasion on which we honor those who have per 
formed outstanding services in our profession. We take 
pride in adding new names to our Roster of Aviation’s 
great, and these men honor the Institute in accepting 
its awards. 

The election of our two Honorary Fellows for 195 
was particularly appropriate. The American Honorary 
Fellow, Leroy R. Grumman, is an outstanding figur« 
in the aeronautical industry. His personal engineering 


i 


A 
ay 
1951 
Fellows 
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contributions in design and development cf efficient 
What 
Grumman Airplanes accomplished in the Pacific War 


aircraft cover more than a quarter of a century. 
of 1942-1945 is a matter of history. Today Grumman 
jet fighters are key elements in our Navy’s air strategy 
and tactics. 

Roy Grumman has also been for many years a great 
contributor to the Institute. In his quiet way without 
fanfare, he has lent his personal and his financial sup- 
port when they were most needed and where they were 
most effective. 

The 1951 Foreign Honorary Fellow is a Canadian, 
the first of our neighbors from the north to be added to 
John H. Parkin, as Director of the National 
Aeronautical 


our list. 
Establishment, has a long record of 
contribution to the improvement of aircraft and air- 
craft components. He is a long time personal friend of 
many Institute members in the United States. He has 
always encouraged the people of his staff to take part 
in I.A.S. meetings, discussing research going forward 
in his efficient laboratories on the outskirts of Ottawa. 

A special and deserving award was made this year at 
the the Council. A Special Honorary 
Membership in the Institute was conferred on Allan D. 
Emil. 


direction of 


Allan Emil has served as our legal adviser for 
well over ten years. He has steered us safely through 
many a legal whirlpool. He is always ready to devote 


time and energy to our problems, and yet he has never 


accepted any fee for his services. He has long since 
been listed among our I.A.S. Benefactors, but it seems 
more appropriate that now he be enrolled as a Member. 

The full story of other Honors and Awards will ap 
pear in the March issue of the REvIeEw. We wish, how- 
ever, at this time to congratulate and to welcome E. J. 
Heinemann of Douglas Aircraft Company, Inc., as the 
Reed Award winner and Capt. John R. Poppen (M.C.), 
U.S.N. (Ret.), as the Jeffries Award recipient. IvanR. 
Tannehill is the Losey winner for 1951, and the re- 
cipient of the Sperry Award is Robert C. Seamans, Jr. 

I.A.S. members will recall that the Thurman H. Bane 
Award and the Octave Chanute Award are now made 


at the Annual Summer Meeting in Los Angeles. The 
winners of these awards were announced at that time. 


Honorary Member 


Allan D. Emil 
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Supersonic Blight from the Pilat's Vi 


William 8. B ridgeman 


THE Navy's SKYROCKET is an obsolet 
aircraft. She was designed as a sort of sister 
ship to the Skystreak, which was the forerunner 


the first airplane built for the investigation contracted 


for by Douglas. Shortly after the Skystreak R« 
search Project was started, the advantages of swept 
back wings for aircraft operating in the transonic speed 
range began to be realized. It was therefore considered 
advisable to modify the original contract to includ 


it 


the investigation of sweptback wings in addition to 


the straight wing of the Skystreak. Since the full 
realization of the advantages of the sweptback wing at 
high speeds could not be obtained using even the 


largest jet engine available, it was found necessary to 


employ a supplementary rocket power plant. The 
airfoil sections are of the conventional subsonic typ 
with rounded leading edges and contours, and not of 
the supersonic pointed type. The purpose of the 
Skyrocket is to explore the upper limits of the type oi 
airfoil which permits retaining relatively normal low 
speed characteristics. 

The controls are of the simple, radius nose flap typ« 
No aerodynamic balancing is employed nor is hydrauli 
boost used. The controlling surfaces are mass balanced 
only. The wings are swept 35° at 10 per cent thickness 
with a 3.57 aspect ratio. 

The high speeds and altitudes attained by the ai 
craft were only incidental to the research progran 
To date, valuable aerodynamic design information has 
been obtained, including data on drag characteristics, 
maximum lift and stall characteristics, buffet bound 


Received November 5, 1951 
* Engineering Test Pilot, Douglas Aircraft Company, In 


aries, and stability and control trends. Some in 
formation on power-plant problems has also been 
obtained. N.A.C.A. flight-test programs are providing 
data on stability and control characteristics, air loads 
pressure distributions, and general flight boundaries 
throughout the available Mach Number range 

Although research airplanes have yielded a consider 
able amount of aerodynamic information such as han 
dling qualities, stalling characteristics, buffeting, etc 
their greatest value is in the comparison they have 
shown between full-scale and wind-tunnel test results. 
Since high-speed wind-tunnel tests are usually limited 
to rather low values of Reynolds Number, it is of 
utmost importance to establish the relationship be 
tween actual flight-test characteristics and_ those 
determined from small-scale tests with the Skyrocket 
We were able to cover the range of Reynolds Numbet 
of from 5 to 50 million. Also, at fixed Reynolds 
Number, we have obtained a variation of drag and 
lift with a variation of Mach Number. 

A great deal of data was required in the Mach range 
between 0.95 to 1.1 which, as I understand it, is 
dificult region in which to obtain accurate informa 
tioninatunnel. <A substantial amount of information 
became available over a wide range of lift coefficients 
at high Mach Numbers. 

Instrumentation was added to the airplane to study 
the temperature rise with an increase of Mach Number 
on the skin of the ship, on the glass windshields, over 
the wing, and on the fuselage. Knowing the conditions 
at launch, we calculated the variation of the structural 
temperature versus time based on the increased Mach 
Number variation, altitude variation, and outside air 


temperature variation. These calculated temperatures 
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have checked closely with the increased structural tem- 
270° F. 
structure of 


A rise of some 


The 
AO per cent of 


perature. was experienced 
the 


However, as far as 


due to compression. aircraft 


absorbed this. 
a pilot’s reaction is concerned, I was never conscious 
of this heat transfer in any way. 

record data, an extensive use of 


To obtain and 


instrumentation has been developed. A photographic 
flight recorder is used to record on motion picturc 
the the flight 


pressure measuring system, consisting of an auto- 


filam reading of all instruments. <A 
matically recording manometer, may also be used to 
measure air pressure at 400 points on the wing and tail 
surfaces; control forces and stresses in the structure 
are measured by means of 904 electric strain gages and 
are automatically recorded by an oscillograph. 

It is conceivable that, by forfeiting this space 
consuming recording equipment and making available 
more room for rocket propellant, higher performance 
the 
As has been 
pointed out, the Skyrocket is rather like an old lady 
who has recently had her face lifted. 


could have been attained, but, then, of course, 


object of the tests would have been lost. 


Johnnie Martin, 
Chief Pilot for Douglas, took her out on her first flight 
in January, 1948, and, in subsequent flights, made 
the first evaluations of the control and stability of the 
airplane. Later, Gene May did the first rocket work 


with the ship. As the flight testing proceeded, it 


became apparent that the airplane was capable of 


higher speeds than could be obtained from the thrust 


so, after some 
consultation with the Navy, two of the three Sky- 
rockets were converted for air launch, the jet engine 
the 
available for a double load of propellant to feed the 


of the rocket plus jet combination; 


was removed from one, and space was made 


rocket engine. 
We experienced difficulty in controlling the lateral 


oscillations of the Skyrocket. On the 
this unstable lateral condition was discovered. 


first launch, 

How- 
ever, the full impact of the seriousness of our trouble 
was not apparent. On the initial test, such a low 
angle of attack was used that the climbing Mach 
Number reached 0.92. The pushover at the top of 
the climb was made gently using about 0.7 of a g, and 
only 41,000 ft. altitude was reached. As these three 
items were changed in succeeding flights, our trouble 
the 
climb progressed through 30,000 ft., the oscillations 


became much more severe. On this flight, as 


were only barely perceptible since the wing only dipped 


about 4° from the 


horizontal at about 5° per sec. 
A little later in the climb, a rudder oscillation was 
discovered. The rudder moved about 3° each side 


of center at about 3° per sec. By applying force on 
the pedals, these rudder movements could be stopped. 
By deflecting the rudder against the lateral roll, this 
oscillation was damped out, and the rudder was found 
to be much more effective than aileron control. 
Unfortunately, the data obtained were not complete 
There malfunction of 


on this initial flight. Was a 


Due toa 


the rocket engine just prior to the launch. 


% 
ilts | 
ited | 
I 
n 
101 
Phe Skyrocket in position under the B-29 mother plane just prior to launching 
9: 
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complexity in communication, I was unable to convey 
this information to the B-29 pilot. Therefore, the 
routine of a standard launch was upset, and I failed 
to hit the data switch when I was unexpectedly dropped 
free of the B-29. 

The unstable lateral condition became so disturbing 
on the second flight that it was necessary to cut the 
rocket engine before the propellant ran out. 
was made at 0.7 of a g at 47,000 ft. 
roll during the pushover. 
dampen the roll. 


Pushover 
The ship began to 
Ailerons proved ineffective to 
The force feedback was so violent 
on the rudder pedals that it was impossible to bring 
any force to bear here, so this means had to be abat 
doned in attempting to control the ship. 

It was evident that the roll was becoming mort 
violent as the ship accelerated; therefore, the rocket 
power wascut. The wing roll at the top Mach Number 
was about +10°, accompanied by a yaw of 1° to each 
side, and the rudder forcibly traveled about 3° each 
side of neutral. The yaw was not perceptible but was 
discovered in the records following the flight. The 
rate of roll was about 15° per sec. After no litth 
amount of consulting and analyzing, it was decided to 
lock the rudder for the following flights. This 
done with a plunger device that made it possible t 
We did not 
this rudder lock to be a cure-all but merely to lend us 
enough control to go on with the testing. 


Was 


unlock this control for landing. 


expect 


On the flight following the installation of the rudder 
lock, it was found that the lateral oscillation was still 
with us, but aileron effectiveness had returned, which 


allowed controlled flight. The Mach Number 


was 
measurably increased, and we mistakenly thought 
our troubles were over. The roll was now mor 


sluggish, where before, in fighting it with the high 
frequency involved, it was possible to get in phase with 
the oscillation and aggravate it. Now, with the less 
violent oscillation, you could apply opposite aileron 
and successfully dampen the action. 

In looking over the post flight data, it was found only 
25 per cent as much aileron force was needed as beforé 
the rudder was locked and that the sideslip angles had 
been cut to less than a half of a degree. The rate of 
roll had decreased down to about 7° per sec., and the 
ship only relled about +3 In spite of the lock, th 
rudder was floating about a tenth of a degree. 

It appeared now that we had a controllable airplanc 
until, on the fifth launch, we changed our pushover: 
technique. The 0.6 to 0.8 g pushover load that we 
had been using was changed to 0.25 g in hoping t 
find more acceleration immediately after the climb 
The result was the most interesting of any we e1 
countered. 


load 


dipped as much as 75 


The ship began to roll violently as th 


low factor reached. 


was Finally, the wing 
on each side at a rate of S6 
per sec. The sideslip angles reached a peak of 6 
As much as 65 Ibs. of force were used on the aileron: 


this lateral 


trying to combat 
that it 


more force plus the fact that it was extremely hard to 


action. Effectivens 


was so low was deemed useless to exert an) 


ING 


REVIEW FEBRUARY, 1952 

remain out of phase with the roll and further aggravate 
it. It is most interesting to note that these oscilla- 
tions were occurring at close to the peak Mach Number 
ever attained by the aircraft. 

As the data were reduced, it was found that as much 
as 790 in.lbs. rudder hinge moment had been exerted as 
an aerodynamic load by the lateral action, which is 
about the same as an SO0-lb. force exerted by the pilot. 
Finally, the ride became so rough that the rockets 


were cut, but the oscillations continued and, for a 
time, even became more violent. This caused some 
apprehension, since this alternate rolling made it 


impossible to hold the aircraft in a steady bank to 


enter a turn to return to the base. By applying a 


longitudinal load in which 
finally reached about 4 g, the oscillations were damped 


and a 


the opposite direction, 


successful 1S0° turn was completed. Now 
our education was more complete, and the lessons 
rather obvious, so the next flight was our most success 
ful of the series. It was the one in which we reached 
Mach Number. | like to quote 
to you directly from the post flight notes: ““To escape 
the high with Mach 
Number of 1, the angle of attack was increased in the 
climb as rapidly as the buffet at stall warning would 
allow. 


our highest would 


drag associated speed above 


Once when this boundary warning was entered 
too deeply, the right wing dipped very perceptibly in 
a partial stall. This necessitated lowering the nose 
of the ship momentarily to regain positive control. 
It is impossible to hold the ship to the ideal climbing 
speed at Mach 0.8 because of the buffet limitations. 

‘Near the top of the climb there was a small amount 
of lateral 


oscillation. The pushover was entered in 


a mild manner using 0.8 of a g. As it became evident 
that reasonable control was still available, the load 
factor was 0.6. Here a very positive 
left wing heaviness was experienced which could not 


decreased to 


be controlled by aileron deflection. Because of this, 
the load factor was increased again to 0.8 of ag. This 
returned the lateral control, so the load factor was 


returned to 0.6. The ship remained in this condition 
but a few seconds before the propellants ran out. 

The 
with the 


mechanics of an air launch has much to do 


high performance of the airplane. The 
direction of launch and the distance and bearing from 
the dry lake at the time of the drop depend upon two 
variables-—wind gradient and the type of flight plan 
to be used. 


25 nules out from the base, and, when the propellants 


Launch distance was always close to 


were exhausted, the ship was usually about 25 miles 
The B-29 set a 
for the Skyrocket by pointing her at release time just 
a little north of 


beyond the dry lake bed. cours¢ 


the base. that a 1S0 


turn after the speed run lined the ship up for landing 


This meant 


We always launched close enough in so that if the 
rocket engine failed to function, after launch, the shiy 
could be glided dead stick to the runway. The Ai 
Force furnished two chase pilots. One checked the 
rockets as they lit off after the plane left the mothe 


B-29. The other 


waited in the area in which the 


| 
| 
| 
| 
| 
| 
| 
| 
Sk 
pl 
pl 
eV 
| 
pl 
ul 
t 
a 
fl 
ti 
b 
| 


avate 
scilla- 


imber 


much 
ed as 
ich is 
pilot. 
ckets 
for a 
some 
le it 
ik to 
ing a 
vhich 
mped 
Now 
ssons 
“‘CeSS- 
iched 
juote 
1 the 
rould 
tered 
lv in 
nose 
itrol. 
bing 
ions. 
ount 
d in 
dent 
load 
itive 
not 
this, 
This 
was 
ition 
put. 
do 
The 
from 
two 
plan 
£0 
ants 
niles 
just 
LSO 
ling 
the 
ship 
the 
ther 
the 


SUPERSONLC FLIGHT 


Skyrocket and F-80 chase plane during research flights. 


propellants were expected to be exhausted. This 
pilot would have been invaluable had the windshield 
ever frosted over or some structural failure been 
experienced. 

The release from the B-29 was controlled by the 
pilot of that ship. 


until after the drop out, and it was his responsibility 


It was impossible for me to see out 


to arrive at the exact launch position at the proper 
The most difficult part of these 
At the 
time of release, the ship is in a flat attitude and must 


altitude and speed. 
flights came immediately after the drop out. 


be forced to reach a rather extreme climbing angle as 
rapidly as possible. This is required in order to keep 
the Mach Number down around 0.85 as long as possible 
in the climb. The drag rise is abrupt in the transonic 
region and levels off at a high order at ultrasonic speeds. 
Therefore, every effort was made to keep the climb 
steep enough to hold the Mach Number down. How- 
ever, the wing loading here is up around 90 Ibs. and, 
because of limitations on the B-29, the drop speed is 
slow close to 230 m.p.h. It is 10 sec. after drop 
before full thrust is available from the rocket engine. 
This all means that there is a real opportunity for 
Also, I found that, in 


trying to hurry the pull-up, I was never able to load 


entering an accelerated stall. 


on any more than about 1.6 g’s before the plane began 
to buffet severely. The best index I could rely on 
as to how close I could pull to the stall was indicated 
by the vibration of long needle nose boom, which is 
just about all the airplane the pilot can see and is 
directly forward of the canopy. This boom would 
always vibrate rather violently as the load was applied, 
and I had it pretty well calibrated in my mind as a 
stall warning device. 

I was not able to make a climb that satisfied the 


acrodynamicist. The speed always crept ahead of me 


FROM 


Chase planes acted as observer aircraft to guide Skyrocket home to base and mark 
position of landing field for pilot. 


by at least 0.05 of a Mach Number, and the sonic 
was reached 8,000 ft. too low in the climb. 
At these extreme altitudes, the phenomenon of a rapidly 


speed 


rising Mach Number and of a falling indicated speed 
becomes apparent. 

There are other things that complicate the climb. 
The airplane is burning close to a ton of fuel a minute, 
which substantially effects the wing loading and allow- 
able angle of attack, and, finally, the indicated speed 
becomes so low that the ship must be allowed to reach 
a supersonic value. Here the elevator control, since 
it is of the old conventional type, becomes ineffective. 
The rest of the flight must be controlled horizontally 
by activating the trim device that changes the angle 
of the leading edge of the horizontal stabilizer. The 
pushover at the top of the climb could be controlled 
Also, the 
speed run after pushover did not present a longitudinal 


adequately and smoothly by this device. 


problem, but after the fuel exhaustion, it was necessary 
to attempt a 180 
This meant that the maneuver was started at 


turn immediately to return to the 
base. 
the highest Mach Number that had been attained. 
These turns were always difficult and educational. 
Entering a vertical bank and applying full up elevator 
would not alter the course of the airplane by one degree. 
But by applying 3° to 4° and, in some cases, all that 
was available of the stabilizer trim, it was possible 
to bring the load factor to about 4 g. This made it 
possible to enter a diving turn to return to the base. 
If the rapid oscillations that were described were 
present, the procedure was complicated somewhat. 
An undesirable feature of flying by this trim device was 
that it was mandatory to return the stabilizer to the 
This 


is because electrical activation of the control is slow 


neutral position soon after the turn was started. 


due to the extreme air load on the stabilizer, and, to 


: 
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keep the ship from reaching a stalled condition, you 


u 


have to stay one jump ahead of the plane and relieve 
the load factor almost as soon as it has been applied 
A case in mind is one in which the angle of attack 
reached IS 


was low. 
the aircraft pitched about the lateral axis forcefull 
several times and nearly stalled before the load factor 
could be released or adequate speed regained.  <A1 
aerodynamic factor that 

was that the plane reached 


influenced this situation 
subsonic speed in the 


turn. This caused the center of pressure to move 


forward between 10 and 15 per cent which accelerated 


the turn by an additional g and helped to aggravat 
the near stalled condition of the aircraft. 

I'd like to point out that we only began to test the 
all-rocket version of the Skyrocket. 
potential left in the airplane. 


There is much 
J am sure that as more 
data are obtained and carefully analyzed and applied 
to the flight plans, 
be possible. Test flying is something that has to be 
done step by step, a small increment at a time, and 
with constant reference to a complete data record. 

On the program completed out at Muroc, we were 
fortunate to have some of the best qualified people in 
the business. Al Carder, the project coordinator 
sweated out every detail and successfully caught cur 
troubles before they left the ground. George Jansen, 
the B-29 pilot, who is now on his own project at Muro: 
testing a new turboprop bomber, was in charge of the 
project from the time it left the lake bed until launch, 
and he displayed fine judgment in handling many com 
plex situations. 

Use of Rocket engines and the air launch is certainh 
one successful way of flight testing. The rocket power 
plant handled correctly is a dependable source of power, 


unique, of course, because it gains thrust instead ol 
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in the beginning of a turn, and though 
the speed was much above Mach 1, the indicated speed 
Before the trim could be brought to neutral, 


greater speed and altitude will 


losing it with altitude. I'd like to bring out the point 
that once the rocket engine was functioning, once it had 
lit off correctly, I never had it fail. 

Air launching is a fine idea. On the other hand, w« 
made many conventional land take-offs, using rocket 
power, 


but this I look upon as hazardous. In one 


stance, all the rubber was thrown from the tires bx 
cause I was a little slow in breaking the plane loose fro 
the lake bed. 


are Carrying an 


This could be a little rough in that you 
airplane full of aleohol and liquid oxyg¢ 
and a nice slug of hydrogen peroxide. 


So the air launch 
You just drop off into space—you are 
already flving—-after a fashion, you light off the tubes 


is wonderful. 


burn off your volatile chemicals, jettison anything you 
have left, and slide in empty. 

But, don’t you think it’s time we took a genuinely 
supersonic airplane with the engines that will give us 
not the altitude perhaps but the endurance to stay at 
these pe Mach Numbers for at least a few minutes 
instead seconds—an airplane with real supersonic 
wings ine adequate irreversible controls, perhaps i1 
corporating a yaw damper and with the proper inlet 
ducts to allow us to test an air-conditioning system that 
will adequately, and with comfort, safeguard the pilot 
Let's find out what this aerodynamic heating is going to 

what it will do 
to hydraulic systems, to windshields, and to the metals 
ve have to use. 


do to our airplanes to fuel systems 


I hope I haven't left the impression that the SI 
rocket is a wicked airplane handle—she is not 
spun the airplane on one occasion, and it recovered 
readily in the usual manner—-she was far above the 
speed she was designed for when we had our troubles 
freated with respect, the airplane was one of the nicest 
| have ever flown. She came over the fence pretty hot 
but went on light as a feather. only hope that re 


. . . 
search airplanes in the future will be as easy to handl 


and will bring home as much data as she did. 
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The Physics of the Mechanical Removal of Ice 
from Aijircraft 


D. L. LOUGHBOROUGH* 
The B. F. Goodrich Company Research Center 


ABSTRACT 


Che removal of ice from a De-Icer surface depends on the true 
idhesion of ice to rubber and on the stress concentration pro 
duced by the operation of the device. The measurement of the 
force of adhesion has not been satisfactorily made because of the 
complication introduced by the higher modulus of the ice com 
pared to the rubber, but a measurement of the work of adhesion 
can be made satisfactorily 

Approximations to the stresses produced on a De-Icer surface 
have been made and give values that allow one to calculate a 


reasonable value for the adhesion of ice to rubber. These ap 
proximations suggest that action of the tube area of a De-Icer 
can be improved by decreasing the diameter of the tubes 

It is shown that the lowered adhesion preduced by silicones 
results from the breaking of the 


silicone film. Approximately 


one-quarter of the film is removed by each ice removal until 
ibout a half milligram per square centimeter of geometric area 
is left. At this thickness, the adhesion reaches that of the con 


trol. This occurs in 25 removals 


(I) INTRODUCTION: 


mercially for 17 years! to protect aircraft from 


MECHANISM OF DE-ICER 
OPERATION 


INFLATABLE DeE-ICER? has been used com 
the hazards of ice formation on their wings, and, al 
though there has been a general understanding of the 
manner in which it operates, no detailed discussion has 
been given concerning the fundamental principles of 
ice removal. Such an analysis is desirable and perhaps 
necessary in order to assess possible improvement, 
and, accordingly, calculations have been made and 
checked both in the laboratory and on Mount Wash- 
ington. 

By pneumatic means, force is applied through the 
rubber te the ice-rubber interface. Since the ice can 
not follow the distorted rubber, it must separate from 
the rubber, provided sufficient energy is supplied. 
Failure to remove the ice by this principle occurs only 
when the rubber is not sufficiently strained either be- 
cause the presence of ice induces higher strains in ice- 
free portions of the surface or because the design of the 
mechanism surface motion in 


prohibits particular 


places. To improve the operation, it is only required 
that the device be so arranged that sufficient strain 
can be applied positively over the entire surface. 
fo accomplish this, the engineer incorporates into the 
rubber a piece of fabric that has, relative to the rubber, 
When 


ice is removed, the tube expands until the limiting 


very high modulus after a reasonable strain. 
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strain is reached. Further increases in air pressure 
expand the tube in the areas not free of ice. 

Despite this improvement the present form of De- 
Icer is occasionally not able to distribute the strain 
satisfactorily, and small pieces of residual ice remain 
tenaciously adhered to act as further collectors and to 
increase drag. 

A reduction in the adhesion of ice to rubber would im- 
prove this performance. Any effort to make adhesion 
measurement is immediately hampered by the dis- 
parity between the applied stress and the stress at the 
interface. 


(II) THe ADHESION PROBLEM 
A) The Force of Adhesion 
Some of the aspects of these measurements have béen 
A few of the methods 
for measuring this force were described, and special 


presented in an earlier paper.® 


attention was given to the method that subjects an 
ice butten frozen on a rubber surface to a centrifugal 
force applied parallel to the interface. 
while convenient 


This method, 


for the relative evaluation of sur- 
faces, gives an adhesion value that depends on the 
the the 


From an analysis of all the force of adhesion measure 


modulus and thickness of rubber surface. 
ments taken, it is most probable that the force of ad- 
hesion is linear with temperature, increasing 8.9 Ibs. 
per sq.in. for each degree centigrade decrease in tem- 
perature (SS Ibs. per sq.in. at —10° C.). Only by 
measuring the work required to separate ice from rubber 
has it been found possible to avoid effects of nonunt- 


form stress fields. 


B) Work of Adhesion 


Consider a diaphragm with ice frozen to it and 


loaded centrally through a hole in the ice. For ex- 
tremely small loads, the diaphragm deflects into a 
truncated cusp with a diameter Dy and D;. The force 


at the edge of the ice is not equal in magnitude nor is it 


in the same direction as the applied force. As the 
load is increased, the rubber begins to separate from 
ice increasing D,. Though we cannot measure the 


force, it is possible to measure the work done to free a 
siven area, allowance being made for the work to 
stretch the diaphragm. The work done per unit area 
is in ergs per cm.” or dynes per em. and has the dt- 
a surface tension. 


mensions of A typical loading and 


unloading curve is shown in Fig. 1. In Fig. 2 is shown 


the dependence of this measured work on both rate and 
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T T T T T 
LOAD DEFLECTION CURVE 
Force Distance Technique 
L4r 
RUN 30 | 
Pure Gum Rubber — Ice 
-18°C. 
10 Second intervals 
.030" Rubber Thickness 
: 4" Diameter Diaphragm 1 
.35" Dia. Loading Foot 
.45" Dia. Initally Freed of ice 
J 


0 200 400 600 800 1000 1200 
LOAD (GRMS) 


Fic. 1. Work done in removing ice from rubber. load defle« 
tion curve. Area between curves is a measure of the work 
done. 


temperature. (The dependence on temperature is 
not linear as in the centrifugal method.) It is not 
pessible to extrapolate the data to 0°C. to determine 
whether these data are in agreement with the thermo 
dynamically determined work of adhesion.* 

The mechanism of the adhesion of ice to rubber can 
not significantly depend on a specific attraction of ic« 
for rubber. The work of adhesion of all solids tested 
has about the same magnitude and similar dependence 
on temperature and rate, effects near the melting point 
being disregarded. Fig. 3 shows the work of adhesion 
of an unloaded rubber cured to CR39 resin.t The values 
are more consistent than those determined for ice and 
can be expressed rather well by 


Rate = W?-'"e—[13.7/(RT/1000) | 


where W = work of adhesion per area, 7) = absolute 
temperature, and rate is in cm.” per sec. 

Thus the phenomenon seems to be of the rate de 
pendent type with an activation energy of about 14 
kilo calories per mol. No points are given in Fig. 3 


Since these data were taken in such a way that neither 


* In some regards rubber behaves as a liquid. When a smooth, 
clean piece of dry cured rubber is lightly touched to clean gla; 
the area of contact appears dark. This contact area will grow 
and pull the rubber against the glass even against the force of 
gravity. The phenomenon looks exactly like spreading of 
liquid against a solid 

+ Columbia Chemical Company water white resin of the ally 
type 
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the rates nor the temperatures could be exactly con 
trolled, it was necessary to use cross plots to produ 

the curves given here. The data were more consistent 
than is usually the case with adhesion experiments and 
were sufficiently in agreement to make it impossible to 
mistake the qualitative trends shown in the figur¢ 

More careful data may require changes in the magnitude 
of the values. 

These results have not been explained either b 
Rivlin? or by Busse,® though the results presented her: 
are in good agreement with the work of these authors 
From our work it seems unreliable to estimate thi 
force of adhesion from the work of adhesion by the as 
sumption of short-range forces.® 


(III) ANALYSIS OF STRESSES IN THE DE-ICER 


It is not necessary to measure adhesion with de 
vices that avoid stress concentrations. It would bs 
equally useful to calculate the acting stress and deriv« 
the adhesion therefrom. The De-Icer itself could then 
be used as a means of measuring the adhesion. Such 
calculations are difficult and have not been made 
Some approximate calculations will be presented pri 
marily to indicate the mechanism of De-Icer operation 
and methods for improving it. 

Since in commercial De-Icers two actions are built 
On the 
leading edge the inflation of the tubes bends the ice 
rubber interface and removes the ice. 


into one boot, two calculations are required. 


Between this 
area and the line of attachment at the trailing edge oi 
the De-Icer the rubber surface is stretched because the 


leading edge tubes are inflated. In the former case, 


Work of Adhesion of Rubber 
to Ice for Four Stripping Rates 


Sec. 


N 
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© | \ 
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TEMPERATURE °C 
Fic. 2. Work of adhesion of ice to rubber for various tempera 
tures and various rates of ice removal. 
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MECHANICAL REMOVAL 


the dislodging forces are applied near the surface to be 
freed; in the latter they are more remote. 


(A) Tube Area 


A detailed calculation would involve a determination 
of the position at which the ice would first break, an 
estimate of stress concentration, and thence the force 
necessary to peel off the ice. This has not been done, 
but the limiting case has been considered by calculating 
the stress at the interface of a distorted composite beam 
and equating it to the known adhesion. Consider a 
beam of ice of thickness 7° bent to a radius y and eal- 
culate the force required to stretch a piece of rubber to 
the length of the tension side (Fig. 4). 


Al (r+ — ré 


l 2r 


The stress required for this strain is given by m7 2r, 
where m is the slope of the stress-strain curve. A 
measure of the adhesion of ice to rubber is certainly 
afforded by associating the stress at the failure (o) of 
the adhesion bond with the adhesion A, or 


o = mT/2r A 1) 


Chis proportionality indicates that the removal 
stress increases with increasing tube curvature or with 
increasing ice thickness. Experimentally the minimum 
thickness of ice removable could be used as a measure 
of adhesion, provided both the modulus and radius 
were held constant. 

In a typical experiment small !/,-in. fabric tubes 
were laid parallel in a De-Icer build-up. The finished 
product was cemented to a flat wood surface and 
placed in a refrigerator. Glaze ice was formed on the 
surface, and removal was attempted by inflating the 
tubes with 15 Ibs. per sq.in. pressure. The minimum 
thickness removable was determined. Since the modu- 
lus and the radius are nearly independent of tempera- 
ture, the minimum thickness of ice removable should, 
like the adhesive force, increase linearly with decreasing 
temperature. This is shown in column 2 of Table 1. 


In column 3 is the value of m7/2r. The radius of a 
half-inch tube under 15 Ibs. per sq.in. is 0.30 in. 
he modulus of the fabric tube is near 2,000 Ibs. per 
sq.in. as determined by the relative pressures required 
to fully inflate a fabric tube and a tube made of rubber 
with a known modulus of elasticity. With these 
values the calculated quantity approaches the value 


TABLE | 


Minimum Thickness Removable by Inflating Tubes 
In. Fabric Tubes, 15 Lbs per Sq.In 


Temperature, Thickness Removed, 
In m1 * /2r 
0 0 O 
—~10) 0.022 74 
20 0.045 150 
— 40) 0. O87 290 


" The values of the parameters are discussed in the text. 
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sent the action in the tube area of a De-lIcer. 
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PERFORMANCE of the SMALL TUBE 
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hic. 5. Performance of a small tube De-Icer on Mo 
Washington. The device with small tubes was approxii 
three times as successful as one of the models of «a commu 
De-leer and nearly twice as successful as the other 


which has previously been given as the true valu 
the adhesion of ice to rubber. 

that 
position of y in the relation is essentially correct 


Qualitative tests have indicated functior 
addition to producing higher strains at the interface th 
small tubes apply the stresses nearer the section to 


freed of ice. 


(B) The Small Tube De-Icer 


De-Icers constructed with small tubes have bee 
tested extensively on Mount Washington and in 
laboratory with satisfactory agreement observed 
De-Icer was constructed of ! 5-in. diameter tubes m 
of rubber-coated nylon stockinet fabric. The tub: 
placed adjacently in such a manner as to completeh 
cover the leading edge of the wing to which they wer 
cemented, were operated to 60 Ibs. per sq.in. 

Details of this work are given in reference 2. | 
sentially the De-Icer was mounted on a wing and ex 
posed to Mount Washington icing storms. The per 
formance was rated on the basis of the fraction of th 
area completely freed of ice. In Fig. 5 the accumula 
tive frequency curve for this and models of two con 


ventional De-Icers tested under equivalent conditions 


are given. The number of cases in which SO per cent 
or more of the surface was cleared of ice are respectively 
74 per cent, 54 per cent, and 32 per cent. 

A similar result can be shown by a different experi 
ment. A cotton tube De-Icer with !/5-in. tubes was 
tested under equivalent conditions but at a variety of 
pressures (variety of 


radi). The performance (its 
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rating minus that of a control De-Icer of commercial 
design) improves as the pressure increases or as the 
At least 
must be used for equivalent performance and SO to 90 


radius decreases (Fig. 6). 30 Ib. per sq.i 


lbs. per sq.in. is desirable. To use still smaller tubes 
has so far proved difficult because of the high pressures 
required and because of greatly increased constructional 
difficulties. 

The small tube De-Icer, in addition to being a better 
ice remover, probably creates less drag while operating, 
cannot lift at high speed, and is not limited as to the 
area that it can protect, 


C) Stretch Area 


When a sheet of rubber, on which a block of ice is 
frozen is stretched, the block is either freed from the 
rubber in a single piece or it breaks. For a reasonably 
uniform piece of ice, the average size of the broken piecc 
is inversely related to the rate at which elongation pro 
ceeds, but, as a first approximation, the per cent of th 
area freed of ice is independent of the number of pieces 
into which the ice is broken. These general statements 
have only been qualitatively confirmed in the labora 
tory. We can, then, consider the action of the rubbe1 
strain on a single ice piece. 

A finite piece of ice on an infinite piece of rubber is 
freed from the rubber when the rubber is stretched (ti 
the ice is thick enough). For a particular elongation 
and temperature, the shape of the contact is an ellips« 


with a major to minor axis ratio that changes toward a1 
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Fic. 6. Effect of pressure on performance of a De-Icer mad 

with !/s-in. diameter tubes on cotton fabric. The performan 


rating is on the basis of 10 for complete ice removal. 
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MECHANICAL REMOVAL 


equilibrium value with increasing time. Considerable 
insight into the mechanism is afforded by considering 
a similar problem solved by Donnell.’ He considered 
the stresses through an inclusion of an elliptical shape 
in a plate under edge forces. In this derivation (1) 
plane strain is assumed, (2) only small defcrmations are 
applicable, and (3) the dimensions of the plate are as- 
sumed large compared to those of the inclusion. 

The principal departure of the adhesion problem 
from this calculation lies in the assumption of plane 
The forces that detach the rubber from the 
Neverthe- 


strain. 
ice are almost normal to the applied stress. 
less, it seems likely that a reasonable measure of ad- 
hesion would result if we related the adhesion tc the 
maximum value of the stress so calculated. 

For this purpose, some simplifications in the com- 
plicated Donnell calculation (Fig. 7) can be made. 
Poisson's ratio of the two materials can be assumed to 
be equal and the ratio of the moduli can be considered 


infinite. Then: 
= wid + 3b/a) B= (2) 
Oma is (1 b) = (33) 
where ¢ = applied stress and o,,.,, = maximum stress. 


To see how nearly om 7, approached a _ reasonable 
value of the adhesion, pieces of ice were formed on De- 
Icer stock. After the rubber had been stretched and 
held in the elongated position for five minutes, the 
major and minor axes of the contact ellipse were meas- 
ured. Equation 2 was used to evaluate the adhesion 


(Table 2). 


TABLE 2 
The Stress Concentration at the Edge of a Piece of Ice 
Modulus of Rubber Taken As 200 Lbs. per Sq.In. 


Temperature, Omax., 
c. b/a Elongation Lbs. per Sq.In 
—20 1.0 0.25 75 
0.8 0.27 75 
0.6 0.30 76 
0.4 0.32 74 
0.2 0.35 74 
0.02 0.45 85 


Average 76 


The last column gives the maximum value of the 
stress applied and is within a factor of two of being the 
correct value of the adhesion of ice to rubber. For 
present purposes, the formula suggested can be con- 
sidered correct and indicates that the ice can never be 
completely removed from a piece of rubber by stretch- 
ing. A small contact area remains to be broken by 


aerodynamic drag forces. 


(IV) ADHESION REDUCTION 


In the earlier papers®* it has been shown that ice 


adheres to most solids nearly equally. However, when 


Surfaces are treated with silicone, the adhesion is 


materially decreased. The result is in all likelihood 


OF ICE 


FROM AIRCRAFT 33 


THE DONNELL PROBLEM 


Stress around an elliptical discontiuity in a 
plate under edge stress. 


a 2 

A schematic drawing representing the stress in the 
stretch area of a De-Icer. 


max. = (5 + 


Fic. 7 


not due to the hydrophobic nature of the surface, for 
we have shown that water repellency is not a criterion 
for low adhesion. This has been confirmed by Kobeko 
and Marei.® 

Another outstanding property of silicone is the low 
activation energy for viscous flow (about 0.4 that of a 
hydrocarbon). This is exemplified by the low slope of 
the viscosity-temperature curve and implies low co- 
This property suggests that when ice is torn 
from the rubber surface a small amount of silicone is 


hesion.® 
also removed. This has been verified by incorporating 


radioactive sulphur, phosphorus, or iodine in the 


TABLE 3 
Silicone Removed with Successive Ice Removals 
De-Icer Stock, —20°C., D.C. Elastomer 


Silicone Film 


No. of Thickness, Adhesion, 
Removals Microns Lbs. per Sq.In.* 
0 1.5 
6.2 
2 2.7 6.8 
3 2.1 
} 1.3 $.2 
6 0.9 9.6 
10.9 
12 0.6 14.0 
16 0.4 17.5 
20 20.6 
24 0:3 21.8 


Measured on the centrifugal device described in reference 3. 
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TABLE 4 


CAL 


Removed by Successive Ice Removals 


Rubber Stock, —20°C 


Thickness, 
Microns 


D.C 


Elastomer 


Work of 
Adhesion 
Ergs per Cn 
220) 
180) 
310 
150) 
150) 
610 
320 
10) 
360) 
1230) 
1360 
1400 
3700 
3350) 
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method is suitable for use with the work of adhesi 
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measurement as shown in Table 4. 


Comparing Tables 3 and 4, it can be seen that weig! 
ing the silicone fails to account for silicone that ca 


not be removed 


by ice. 


A large number of tests hay 


indicated that a quantity of silicone equivalent to 


0.5 


tion about its disposition is available 


laver breaks. 


Geer, W 

? Loughborough, 
1 Study of Wing 
ber, 1948 


Loughborough, 
on of 


ences, Vol. 13, 


No 


C., Aeronaut 


to De-Icer 


REFERENCE 


Eng., Vol 


De-Icer 


Greene, 


D. L 


ace 


3, p. 126, March, 


Performance on 


Aeronautical Engineering Review, Vol. 7 


, and Haas, E 


micron layer remains on the rubber. 


33, 1% 


1, p 


and 


, No. 9, I 


1946 


Vount 


G Re dite tio 


5 Journal of the Aeronautical 


No inform 


Roush, P 
Wa hinet 


» 41 


n ot tie 


silicone layer placed on the rubber or in the rubber itseli 


and measuring the activity after ice buttons have bee: 


removed. 


The most accurate of these involved the u 


of AgI made from high specific activity iodine incorpo 


rated in the silicone elastomer film. 


From experiments 
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For our present 
purposes, however, it is clear that ice removal is mad 


simpler when silicone is applied because the silico: 
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Simplified Mathematical Forms for Engineering Use 


RALPH H. UPSON* 


University of Minnesota 


INTRODUCTION 


\ N J ITH THE EVER INCREASING complexity of science 


and engineering, simplification has become a dire 
necessity. But as one of my mathematically inclined 
colleagues put it: ‘‘We all too often neglect the art 
of approximation and leave research results in a dark 
forest of confusing and complicated formulae.”’ 
Objections to many short-cut methods are that they 
are too specialized and involved, too hard to learn, 
and too remote from the physical principles on which 
they are based. Examples of this are many of the 
methods for computing subsonic performances and spin 
characteristics and for solving aeroelastic problems. 
These may be short cuts, but they are not true simpli- 
fications and are particularly unsuited to educational 
use. 
Che simplifications we are interested in here are those 
that 
plicit 


are really simple, preferably in the form of ex 

algebraic equations— the kind that 
the parameters 
rather than obscures them or else sets up new principles 


hueristic 


illuminates original principles and 


and 


parameters more fundamental for the purpose 


than the old ones. This kind of simplification not only 
facilitates direct solution of practical problems but 
serves as a take-off point for further development. 
You can not differentiate or otherwise operate on a 
conformal transformation, a method of characteristics, 
or a nomographic chart, as well as you can on a simple 
explicit equation representing the results. 

Unlimited validity is a desirable but not a necessary 
but 
empirical 


condition. Newton's generalized, limited, ap 


proximate, and_ essentially representation 
of Kepler's orbits 1s mainly responsible for the ex 
traordinary scope and exactness of astronomy, probably 
the most highly developed of all physical sciences. 
Like the law of gravitation, almost all simple engi 
neering 


expressions are limited in 


them in common use are a result of 


approximations 
scope; most ol 
initial simplifving assumptions like frictionless fluid, 
small perturbations, straight stress-strain curve, etc. 
{t will be noted that nearly all such assumptions are in 
the nature of neglecting something entirely or of as 
suming it extremely small, and the common practice of 
neglecting terms higher than a certain order is equiv 
alent to the same thing. 

Hence, the question of simple approximations in 
aeronautical engineering is not one of whether to use 
We already use them. In fact, we use almost 
1951 


* Professor of Aeronautical Engineering 


Received December 7, 


nothing else. The question is rather whether we have 
gone far enough and in the right direction. A few 
examples will serve to answer this question better than 
to continue with generalities. 


EQUATIONS OF CUBIC AND HIGHER DEGREE 


In simplifying any expression, the first thing to look 
for is combinations of parameters. Many of these are 
already so familiar that they seem like basic parameters 
themselves. All the different force and moment coeffi 
cients, slenderness ratio, Reynold’s Number, and the 
as yet unnamed nW/pS—to mention only a few of the 
combinations that are more than mere rates or ele- 
mentary ratios —are just convenient combinations to 
facilitate the handling of the physically more realistic 
parameters involved. As a good illustration of the 
process of forming such combinations and of the great 
simplification afforded, consider the cubic equation so 
commonly occurring in aerodynamic and _ structural 
problems. For the most general form of such an equa- 


tion, we can put 
ax® + bx? + cx +e = 0 


presenting a total of five different parameters, aside 
from what may be already combined to form the ones 
actually shown. It is obvious that they can be reduced 
to four if we divide through by any one coefficient. 
By a method of substitution explained in the engi 
neering handbooks (e.g., reference 1), the entire term 


in x? can also be eliminated. The same equation with 
the three remaining parameters, as revised, then ap 


pears as 


To dispose of still another, all we need do is divide 


through by ¢ *, making 


[tis apparent that the equation 1s now in the form 


We have thus finally reduced the number of effec- 
tive parameters from five to two. It is now easy to 
compute é: for a series of x» values, plot or tabulate the 
results, and fit an approximate curve or empirical 
equation to the range of values that are usable. Thus 
a simple explicit expression for x. and, in turn, for x 
can be had with the other original parameters also re- 
inserted if 


desired. This method gives much more 
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Fic. 1. Speed factor 2 as a function of n?2A/o*/s wher 


A = W?f'/s/[eb%nHP) 


practical results for most purposes than the conven 
tional exact solution. 

A similar procedure can be applied to equations 
higher degree, such as the familiar fourth-degree equa 
tion for performance of propeller-driven airplanes 
Even this old equation will serve to bring out som« 
points of general interest not usually considered. The 
conventional solution for speed? in any consistent units 
is 


where |) is the speed with no induced drag and © is 
given implicitly by 


(1 — = n°A/159 o 


Here x is the operating load factor and o is the relative 


air density, A being Oswald’s performance parameter, 


another example of a combined parameter. A graph 
of 2 against A/o“* is shown in Fig. 1. The usual at 


tempt at explicit representation of this curve is a good 
example of how not to do it. Considering that normal 
operating conditions involve only the upper part of the 
curve, this part is usually represented by a straight 
line tangent at the upper end, shown dashed in the 
figure. This is fine for the condition of A = 0 and no 
induced drag, but no airplane is that good. Hence, 
a preferable representation of the commonly used part 
of the curve would be to set up a tangent a little further 
down. Still better is a secant line through two repré 

sentative points, making the error small at all points 
between. By use of this method, with a modernized 
coefficient to give the speed in knots at an altitude cor 
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responding to o and with load factor 1, propulsive etii- 
ciency 7, and other standard symbols 


6.3 ( 
= 


which is within approximate slide-rule accuracy, ().2 


0.13 n°? W 
HP 


per cent maximum difference from the exact equation, 
for 15 13, covering all usual conditions. 
For special conditions outside the range of this linear 
approximation, such as at low power, high altitude, 
and large load factor, a parabolic approximation can be 
similarly used. 

For equations of many terms in various powers of the 
principal parameters, the terms can be reduced to any 
number consistent with the desired range of applica- 
tion by following the two-point method used in the 
above example. 


(GEOMETRIC APPROXIMATIONS 


Next to linear approximations, those involving the 
ares of circles, parabolas, and sine curves are particu- 
larly useful and can themselves be approximated by 
methods finding application in many different problems. 
Take the elementary problem, for example, of drawing 
a circular are of extremely long radius, beyond reach 
of a practical or available compass. The conventional 
coordinates referred to the center are similarly im 
practical, but when referred to an origin on the arc it 
self, the equation for the near half of the curve is 


y = — V1 — x2/R? 


Although this equation is mathematically exact, it may 
give inexact results in practice, particularly on a slide 
rule, due to its dependence on a small difference be 
tween two relatively large terms. Expanded to two 
terms of the binomial theorem, with an empirically 
modified second term to fit the points x R = 0 and 0.4, 
the same equation becomes: 


y/R = (x?/2R?) (1 + 0.27 x?/R 


which is within slide rule accuracy for all ares ap 
preciably short of x/R = 0.5. The same holds for the 
first term alone almost up to x R = 0.1. In fact, 
the “approximations” are much more exact for slide 


rule work than the ‘exact’? equation, for the reason 


already mentioned. In common with all approxim 
tions, it should be noted that the accuracy of the ordi 
nates does not necessarily apply to the various deriva 
tives. The higher derivatives will usually be the less 
accurate and with the maximum error occurring at 
different positions. 

The first term in the latter equation will be recognized 
as the exact parabolic equation, of unlimited validity 
if R is taken as the radius of curvature at the verte 
In many applications, it is completely immaterial 
whether a circular or parabolic are is assumed. For 
example, a supersonic airfoil of so-called circular arcs 
may as well be parabolic, with no significant di 
ference in actual shape or behavior but with a 
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MATHEMATICAL FORM 
simplification of the mathematics. In certain cases, 
the circle is simpler to deal with than the parabola— 
for example, when dealing with the angular bearing of 
a missile or its length of path on a prolonged turn. 

A more frequent problem, especially in structures, is 
to determine the difference in length between the arc 
and chord. Here again, the mathematically exact 
equation, for obvious reasons, is likely to be inexact in 
practice. But by keeping only the first term of a series 
expansion and substituting the one-term approximation 
for R, we get the simple expression: 


= AL/L = (8/3)(y?/L?) 


as the geometric strain or relative increase of length due 
to a bulge of uniform radius, where y in this case is the 
center deflection and L is the chord length correspond- 
ing to 2x. Here the errors involved in the two ap- 
proximations mentioned tend to cancel each other, so 
that the one term is almost exact for a circular arc of 
y/L < 0.10. 

A generalization of the same expression for any given 
type of curve makes: 


= A.(y?/L? 


where A, has the following values for different curves 
with y/L << 1: 


Type of Curve kK, 
Straight (triangle ) 2.00 
Sine curve (half or full wave) 2.47 
Circular or parabolic 2.64 


The similar magnitude of values for such diverse curves 
is an obvious advantage in estimating the strain in a 
normally loaded panel not precisely known as to end 
fixity or pressure distribution, 

The half sine wave, of course, applies directly to a 
slender uniform strut with pin ends under compression 
at buckling, and the full wave to the fixed-end condition. 
The representation of practically any curve by a 
combination of sine curves in a Fourier series is too 
well known a mathematical tool to deal with here, ex- 
cept to emphasize that results so attained are not of 
maximum engineering value until they are re-expressed 
in simple explicit form. 


SUBSONIC COMPRESSIBILITY FACTOR 


Another good example of a two-point approximation 
With the usual 
series expansion, the ratio of Q to the incompressible 


is impact pressure Q (above static). 


value g 1s: 


is still within slide rule accuracy up to \J = 0.8; and 
with three terms, the equation: 


FOR 
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Q/q = 1 + (M*/4) + (114739) 


is closer than with the original terms, and almost exact 
to five significant figures for the entire range: 0 < IJ < 

One of the most sought-after simplifications is of the 
compressibility factor for a pressure coefficient sub- 
stantially less than unity. The widespread attention 
to this problem is natural, in view of the mathematical 
complications of the direct approach and its obvious 
unsuitability for engineering use. Results so far avail- 
able in the literature still seem unnecessarily compli- 
cated, inaccurate, or seriously limited in scope. A 
new entry in this field may therefore be well worth- 
while. 

The familiar Prandtl-Glauert factor 1/V 1— J/* is 


based on an adaptation of the Laplace equation to 
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results from Eq. (1) with Prandtl-Glauert, Laitone,* von Karman 
Tsien®, and Wang‘; zero sweep 


Two-dimensional critical Mach Number M,,. vs. in- 
compressible velocity ratio v/ V; zero sweep, 


Fic. 3. 
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compressible conditions, which is made possible only 
by the assumption of a small velocity change or ‘“‘pertur 
bation” in two-dimensional flow. Basically, the equa 
tions of motion include the pressure itself and the loc 

Mach Number, besides the free-stream Mach Number 
Mf, as parameters in the compressibility factor; but 
the important thing to note is that the Prandtl-Glauert 
factor as it stands is perfectly valid for the small pertur 
bations assumed. 


change of velocity in the stream as it proceeds on its 


path, provided the local Mach Number at each point 
is used. 

Professor Laitone in reference 3* has proposed 
correction of the Prandtl-Glauert factor by using the 
local Mach Number instead of (the free-str« 
Mach Number). But he applies it merely by sub 
stituting, for M in the above Prandtl-Glauert expres 
sion, the local value at the point where the factor 
to be applied. It seems apparent that, in principk 
this procedure is as far wrong as the one it seeks to cor 
rect, for, as already noted, the Prandtl-Glauert factor 
really applies to each small increment of velocity alon 
the path. Hence, for the total effect at a finite distance 
along the path, we should use neither the initial nor th 
final “local” Mach Number but some kind of effectiv: 
mean value. As the purpose here, however, is to correct 
what is, in effect, already a second-order corrective 
term, the treatment can be rough. If the incompres 
sible ratio of local velocity to stream velocity is 
we can, to a first order of approximation, put: .\/ 
Mv V; and the geometric mean of VJ and J/ 


then 1J Thus the corrected Prandtl-Glauert 


factor becomes 1, V 1 —(v, I).\/* for the unswept wing 


In the application of this or any other form of the 
compressibility factor, one further condition should be 
noted. A source of confusion in the past has been the 
indiscriminate application of the compressibility 

rection to velocity increment, pressure coeflicient, lift 


While it is tru 
that these all retain the same proportionality for small 


and fictitious change of dimensions. 


changes of velocity over thin surfaces, a distincti 
should certainly be made under more general conditions 
By purely empirical means, it is found that the revised 
factor just given fits known numerical data best whet 
applied to the pressure coefficient C, (p—] 
Thus if the subscript 0 applies to the incompressibk 
case, 


= 1/V 1 — 


cos-A 

where A is the mean sweep angle of the area forward o 
the point in question,? valid up to the critical Mach 
It will be 


occuy NES 


Number. Fig. 2 shows values for A = 0. 

seen that the curve corresponding to Eq. (1 
in each case, an intermediate position between that 
Prandtl-Glauert (1/V 1 — \/*) and Laitone 


* See also a further revision by the same author (Eq. 13 
reference 7 


t Not to be confused with the performance parameter A 


Hence, it should hold for every small 


V1 — M,? 
identical with von Karman-Tsien, although in simpler 

At the 
higher negative values of C,o, it agrees better with re 
sults from the variational method,! which is believed 


For moderate values of C,,,, it is almost 


form, where it is well supported by experiment 


to be more reliable here because of the unrealistic as 
sumption of 4 ~1 in the von Karman-Tsien expres 


sion. More experimental 


data are needed in _ this 
range and at sweep angles. 

A closely analogous expression for the maximum 
pressure region on ellipsoids of revolution in axial flow 


makes 


C,/Co = 1/(1-—@/V)M 2 
where, as before, v/ V1l— Cy. Except for the 
v/ IV factor, Eq. (2) 1s identical with the result obtained 
in reference 5. An empirical modification fitting better 
the experimental data in reference 6 is: 

1/}1 M2[(30/V 3 


Further theoretical and experimental research, how 
ever, 1s particularly needed in this field. 
Mach 


corresponding to maximum \/ 


The critical Number is, by definition, the 
value ot 
Based on one-dimensional flow theory for the boundary 
conditions established by Eq. (1), the critical Mach 
Number .\/,, 1n two-dimensional flow vs. the incom 
pressible velocity ratio v I" is shown in Fig. 3 for A = 0 
This two-parameter relationship lends itself readily 


to empirical simplification, an example of which is 


dotted in, corresponding to the equation 
sec A/(3V 0/V V | 


Further simplification is, of course, possible for 
limited range of values. 

Although the examples given here have only scratched 
the surface of boundless possibilities, it is hoped that 
they will stimulate further thought and help establish 
the proposition that no scientific study is complete 


until the results have been put into readily usable forn 
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Theory of Operation of the Vane-Type 
Prestall Detector 


W. KENNETH BULLIVANT* 
Safe Flight Instrument Corporation 


SUMMARY 


rhe prestall detector dealt with in this paper consists of an 
electrical switching unit containing a small vane that protrudes 
Pres 
sure distributions over portions of an NACA 230 series plain wing 


from the lower surface of the wing near the leading edge 


and an NACA 66 series plain and flapped wing are presented and 
used as a basis for the development of the theory of operation of 
the detector 

Charts are given which show the effects on the detector re 
sponse characteristics of the following: chordwise vane loca 
tion, vane area, vane preload, wing section, wing lift coefficient, 
wing loading, wing flaps, and Mach Number 

Several sample installations are presented to show the effects 
of various parameters. The effects of vane mass unbalance, wing 
sweepback, slipstream, and wing icing are discussed. Use of the 
detector as a speed control device for flight in the vicinity of 
maximum lift coefficient is also discussed 

The data of this report indicate that the vane-type detector 
is well suited for the detection of either a specific warning mar 
CLmar 


regulator for flight at speeds in the neighborhood _of the minimum 


gin or Cy ratio for use as safety equipment or as a speed 


spec d 


INTRODUCTION 


HAS BEEN DIRECTED in recent months 
toward the subject of prestall warning and pre- 
stall detection devices. It is well recognized that stalls 
The 
magnitude of the prestall warning margins required 


cause a large percentage of all aircraft fatalities. 


for various aircraft types and the methods by which 
they are obtained have been under considerable dis 
cussion. 

There are many types of natural stall warning char 
acteristics among airplanes. They vary widely in pre 
stall margin, manner of presentation to pilot, and degree 
to which they are influenced by changes of airplane con 
figuration, maneuver, or power. Some of these char 
acteristics have been altered through the use of slots, 
fillets, or spoilers. 

Instrumentation enables prestall systems that are de 
signed for specific pilot presentation and response char 
acteristics without involving change of the structure 


or aerodynamic design of the airplane. It is the pur 


pose of this report to present the theory of operation of 


the vane-type prestall detector. 


Stall warning as a safety measure is only one of the 


uses of prestall instrumentation. An equally important 

use is that of detecting speeds corresponding to pre 

determined C,/C_,,9;, ratios so that the pilot may ef 

fectively utilize the lift capabilities of the airplane. 
Received December 14, 1951. 
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The 
switching unit containing a small vane that protrudes 


vane-type detector consists of an_ electrical 
from the lower surface of the wing near the leading edge 
(see Figs. 1 and 2). At a predetermined high lift, the 
local flow direction and dynamic pressure act on the 
vane to close a circuit that operates a stick shaker, horn, 


light, or control. 


NOMENCLATURE 


The symbols used in this presentation are defined as 


follows: 


p = free-stream static pressure at altitude 
Pp, = local static pressure 
Ap = p 
= local dynamic pressure 
7 = local dynamic pressure at vane location 
V = true flight air speed 
V; = flight indicated air speed kVV oe 
o = density ratio = p/p 
) = air density at altitude 
p = standard sea level air density 


Fic. 1. Pictorial schematic of forward-type prestall detector 


installation. (a) Circuit open—above warning speed; (b) 

Circuit closed—below initial warning speed 

—— —— — — 
wannine 


—— DE-ICING 
ELEMENT 


MARGIN ADJUSTING SCREW 
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Fic. 2. Pictorial schematic of aft-type prestall detector in- 
stallation. (a) Circuit open—above warning speed; (b) Circuit 


closed—below initial warning speed 
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RING 


\ 


M = 0.2 and 0.3 

q = flight dynamic pressure = 1? 

= flight Mach Number = 

( = speed of sound at flight altitude 

Qe = dynamic pressure in compressible flow = F.y 

F. = compressibility factor = g-/q 

S, = airplane wing area 

W’ = airplane weight 

= airplane lift 

N = airplane normal force 

n = section normal force. Also, airplane load factor, th 
ratio of airplane lift to design weight 

Cy, = airplane lift coefficient = L/qSy 

Cy = airplane normal force coefficient = V/qS, 

C = wing chord at spanwise station of vane 

€, = section normal force coefficient = n/qC 

G = normal acceleration in G units as read on accelerometer 

S, = area of that portion of vane protruding from wing sut 
face 

F, = force acting normal to surface of vane at geometri 


center of area protruding from wing surface 


Subscripts 


= vane 
Ww = wing. Also warning 
max. = maximum 


DISCUSSION 


Figs. 1 and 2 show schematically two installations 
vane-type prestall detectors. The electrical circuit 


the forward installation (Fig. 1) is closed by the ai 


I 


force acting on the vane in the forward direction when 


this force has reached sufficient magnitude to overcom 


stagnation point must have progressed to a chordwise lo 
cation aft of the vane. For the aft installation (Fig. 


the converse is true-—-the circuit is normally held close¢ 


the spring force holding the switch normally open 
Obviously, with 


this forward-type installation, the 
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Fic. 4. Variation of dynamic pressure ratio with section nor 
mal force coeficient and lower surface vane location. NACA 
66-series (approximately 66,2-214, a@ = 0.6) airfoil section } 


Plain wing WV = 0.2 and 0.3 
by the spring and forced open by the air force acting 
When the local 


dynamic pressure decreases to the design preload value, 


on the vane in the rearward direction. 


the spring force becomes greater than the air force and 
the The aft-type detector 
thus triggers when the stagnation point is at a chord- 


closes electrical circuit. 


wise position forward of the vane. The foregoing de- 
scriptions apply in subsequent references to ‘forward 
and “‘aft’’ detectors. 

Change of spring preload force at the vane may be 
accomplished by screw driver adjustment, as indicated 


in Figs. 1 and 2. It will be noted that the vanes on 
both the forward and aft detector units have masses — | 


attached to them. These masses may be of magnitude 


and location with respect to the vane hinge axes 
such as to just balance, overbalance, or underbalance 
the vane mass. More will be said later concerning 


the effects of vane mass balance on the detector perform 
ance. 

The local flow conditions on the lower surface of the 
wing near the nose dictate the operation of the vane 
type detector unit. A study of the literature revealed 
a paucity of detailed pressure distribution data over the 
airfoil nose. The flow study of this report is derived 
from pressure distribution data contained in references 


1-5. 


of local to free-stream dynamic pressures, with section 


Figs. 3, 4, and 5 show the variation of the ratio 


normal force coefficient for various vane locations 01 


Fig. 3 


the wing lower surface. is for a 230 series (aq 


proximately 23013.7) plain airfoil section at .\/ 0 
and 0.3. Fig. 4 is the same as Fig. 3 except for the ait 
foil section that, in this case, is of the 66 series (ay 
(0.6). 


proximately 66,2-214, a Fig. 5 is for the 66 
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VANE-TYPE 


series airfoil equipped with a 20 per cent C full span 
split trailing-edge flap deflected 60° at WM = 0.2. 

g, g Was obtained in the following manner: 
For incompressible flow, by considering no loss in total 
pressure, 


(1) 


Subtracting Eq. (2) from Eq. (1): 


or 


Dividing Eq. (3) by q: 


= 1* — (p p) = } ) 


Pressure distribution is normally given in terms of 
the nondimensional coefficient, 


P= Ap gq = (fh — p)q 


Eq. (4) gives the magnitude of g,/q but does not 
indicate flow direction. Flow direction (and sign of 
J» q) is arbitrarily considered positive if the local stream 
is flowing aft and negative if flowing forward with re- 
spect to the wing. By referring to Figs. 3 and 4, it will 
be noted that the maximum normal force coefficient of 
the 230 series plain airfoil section is about 0.2 greater 
than that of the 66 series. It may also be observed that 
the g,/q versus ¢, curves become more nearly identical 
for the two airfoil sections as the chordwise position in- 
creases from 1 per cent to 10 per cent chord. Figs. 4 
and 5 indicate that, for a given c,, the stagnation 
point (where qg,/g = 0) moves forward as flaps are 
deflected. 


nation points occur near the same c,, ‘¢ 


However, it may be noted that the stag- 
{or the plain 


and flapped wings. 


By plotting against wing /vane unit loadings 
for various chordwise vane positions (Figs. 6-10), 
a general picture of vane characteristics, as affected by 
wing section, wing loading, vane position, vane pre- 
load, Mach Number, and flaps, is obtained. These 
figures were derived from the g,/g versus c, curves of Figs. 
3, 4, and 5 by assessing a constant drag coefficient to 
the vane. 
in flight 


A flat plate drag coefficient of 1.6, obtained 
tests, was used. This value is somewhat 
greater than that given in reference 6 (about 1.0 to 
1.4 depending on plate size, shape, and test Reynolds 
Number) but may be accounted for by: (a) end plate 
effect of the wing surface; (b) high-pressure gradient 
at vane location; and (c) characteristic of detector to 
trigger nearer the peak than the mean vane loads 
caused by fluctuating flow at the vane. 

For vane locations at spanwise positions on the wing 
such that the ratio of the local c, to airplane Cy is equal 
to 1.0, Figs. 6 through 10 may be used for reasonably 


Actually F,, the ratio of compressible to incompressible dy 
Namic pressure, g¢/g, was used instead of 1.0 to give a more ac 


curate value in the immediate vicinity of the stagnation point 


PRESTALL DETECTOR 41 


accurate quantitative evaluations of specific vane in- 
stallations by substituting V/S,, for n/C in the loading 
parameter. To do this, airplane normal force and 
normal force coefficient must be assumed equal to air- 
plane lift and lift coefficient, respectively, which as- 
sumptions lead to negligible error. Figs. 6 through 10 
may also be used in the evaluation of detector installa- 
tions located at wing stations that do not have section 
normal force coefficients approximating those for the 
whole airplane, provided proper corrections are ap- 
plied. 

It is interesting to note (Figs. 6-9) that the effects 
of nose shape and Mach Number are comparatively 
minor. Lowering the flaps (Fig. 10) has an appreciable 
effect for the three aft vane locations (5.0, 7.5, and 
10.0 per cent C), but the three forward locations are sur- 
prisingly little affected by the flaps 
1.5 per cent C vane location. 


particularly the 


Since warning margin in velocity units 1s that of which 
the pilot is aware rather than C;/C,,,,,,. ratio, a chart 
to convert from one to the other as a function of indi- 
cated air speed is given in Fig. 11. An analysis of a 
given installation may readily be made by converting 
warning margins to C,/Cz,,,,, and spotting the points 
on the appropriate figure of Figs. 6 to 10. By so doing, 
the effects of vane preload value, vane size, and chord- 
wise location may be determined. 
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Detector performance characteristics of one forward 
(1.5 per cent C) and two aft (4 per cent C and 7.5 per 
cent C) installations on both the 230 and 66 series plait 
and flapped wings are given in Figs. 12, 13, and 14. The 
performance data shown in these three figures wer 
calculated from Figs. 6 through 11 and show the effect 
of varying the spring preload parameter. The preload 
was, in general, selected to give an S-knot warning mat 
gin in 1G flight of an airplane with a wing loading ot 
50 Ibs. per sq.ft. These conditions approximate those 
for modern jet fighters as well as transport aircrait 

Figs. 12 and 13 show the 1.5 per cent C forward in 
stallation to give increasing warning margin ratios with 
increasing normal acceleration and the 7.5 per cent ( 
aft installation to give decreasing warning margit 
ratios with increasing normal accelerations. An es 
sentially constant warning margin increment is 
tained with the 4 per cent C aft-type installations o1 
the 230 and 66 series plain wings. The difference 1 
airfoil section between the 230 and 66 series has soni 
effect on the spring preload setting required to give 
the S-knot warning at 1G; however, the variation 
warning margin with normal acceleration is only slightly 
affected by airfoil sections for all three of the detector 
locations. 

The same 1.5 per cent C and 7.5 per cent C detectors 
used on the 66 series plain wing give the performan¢ 


characteristics shown in Fig. 14 for the case of a wing 
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series (approximately 23013.7) airfoil section. Plain 
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Variation of section normal force ratio with wing /\ 
unit loading ratio for various lower surface vane locations. 6 
series (approximately 66,2-214, @ = 0.6) airfoil section P 
wing M=O2 


Fic. 


ING REVIEW 


FEBRUARY, 


with partial span split flaps. It is assumed that the 
detectors are mounted on the wing inboard of the fla; 
tip and the section c, 


plane Cy + 0.5. 


\ 


is considered to be equal to air 
For these assumed conditions, it is 
seen that, for the 1.5 per cent C installation, the warning 
margin at 1G is increased only about 4 knots over that 
for the identical installation on the plain wing. The 
|G warning margin for the 7.5 per cent C installati 
is increased in 1G flight from S to 37 knots by lowerit 
the flaps. By decreasing the preload from 23 to 4 Ib: 
per sq.ft., the 57-knot warning margin of the 7.5 pet 
cent detector on the flapped wing is reduced to 9 knot 
and this margin remains nearly constant with chang: 
in normal acceleration 

It is apparent that spanwise wing loading, as well as 
chordwise effects, must be considered in the location of 
single detector for use under all flight conditions \ 
spanwise location near the outboard end of the flaps 
(where the section lift coefficient is nearly the same as 
that for the whole airplane) has proved optimum for 
The effect of flaps 
on warning margin is used to advantage in obtaining 


some airplanes in actual practice. 
desired warning pattern 1.e., locating the vane at 
spanwise station outboard of the flap tip produces 
flaps down warning margin less than that for the clean 
airplane, or vice versa as desired. 

The foregoing illustrative examples indicate a few 


warling margin patterns possible with constant pre 
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Fic. 11. Chart for converting warning margin to Cy./CL»er. ratio 


load of the vane. It is seen that, by proper selection of 


the preload value and location of the detector on the 
wing, almost any conceivable prestall warning pattern 
may be obtained with a constant preload type de 
tector. A study of 


Figs. 6 through 10 shows that the 


dimensional characteristics of the detectors decrease 
as the vane preloads decrease. Carried to the limit, 
neglecting Mach Number effects, a detector with zero 
preload becomes a ¢,,/Cy»., detector unaffected by air- 


plane weight, acceleration, or air speed. An aft-type 


detector —1.e., one which is actuated when the 


nation point is ahead of the vane 


stag 
gives warning mar- 
gin ratios for normal accelerations greater than 1, less 
than those for a constant c,, detector. The for 
ward-type detector, which is actuated when the stag 
nation point is aft the vane, on the other hand, 
warning margin ratios for normal 
than 1, 


tector. 


gives 
acceleration greater 
greater than those for a constant c,,/c,,,,, de- 
(A constant increment of speed or acceler- 
ation requires a varying warning margin ratio and can 
be obtained by this means. 

EFFECTS OF 


Mass UNBALANCE OF THE VANE 


When structural or other conditions diccate the loca- 
tion of the vane installation so that choice of chordwise 
and spanwise position is limited, mass unbalance of the 
vane may be used to obtain flexibility of stall warning 
pattern as a function of acceleration. Figs. 1 and 2 
show schematically masses attached to the vanes. It 
may be shown that, for any chordwise location, nearly 
any desired variation of stall warning margin with air 


plane acceleration may be attained by proper com- 
bination of spring preload and mass unbalance. As an 


extreme example, at a given airplane weight, assuming 
no Mach distribution, a 
detector unit in which the vane preload is produced by 


Number effects on pressure 
mass unbalance only (no spring preload) becomes a lift 
this is that the 
local dynamic pressure that. acts on the vane at a 


coefficient detector. The reason for 
given 
lift coefficient increases with increasing air speed in exact 
proportion to the resisting preload moment produced 
by the corresponding increased normal acceleration of 
the airplane and unbalancing mass. 

The last statement is proved as follows. 

Ata 
k or, 


given vane location and ¢,, g./¢ = constant = 
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Fic. 12 \-n diagrams showing performance of 
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Fic. 13 V-n diagrams showing performance of a forward 
1.5 percent C) and twoaft (7.5 and 4.0 per cent C)}detector instal 
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wing. Corrected for Mach Number effects at sea level 
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160; VANE PRELOAD, Fv/Sve 4PSF_ 
TO CLOSE CIRCUIT- 


~ WARNING: VANE LOCATION |. 
120-- VANE PRELOAD, Fv/Sve7,PSF 
TO OPEN CIRCUIT 


NORMAL LOADING, N/ Sy 
@ 


ARNING: 5%,C, | 
VANE PRELOAD, Fy/Sv=23PSF 
TT | | _TOCLOSE CIRCUIT | | | 
40. 60 60 120 140 160 
INDICATED AIRSPEED, V\, KNOTS 


180 200 


LOAD FACTOR,n, FOR AIRPL.WITH W/S,=50 | 


Fic. 14 V-n diagrams showing performance of one forward 
1.5 per cent C) and two aft (7.5 per cent . detector installations 


on a 66 series (approximately 66,2-214, = 0.6) wing equipped 
with a partial span split trailing edge fl ip deflected 60°. Air 
plane Cy assumed equal to ¢ 0.5 

q q, ky (5) 


also, Cp, = nW/qS, = constant = k2 or, 
g = nW/RS, 
which, 


for constant weight and wing area, may be 


written 
= (6) 


Equating Eqs. (5) and (6) 
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Fic. 15. Photograph of a typical Safe Flight Instrumes: 
poration single-vane prestall detector. This type unit ha 
in service since 1946 and has accumulated over 50,000 
years of experience 


Fic. 16. Photograph of a Safe Flight Instrument Corporat 
double-vane prestall detector unit balanced 
incorporates an adjustment feature that permits the selectio 
prestall margins and spread between margins to bracket 
desired high-lift range near stall 


q ky k 
OT, 
ge = kik3n kun 


Therefore, g, © 1. 


USE ON SWEPTBACK WINGS 


The foregoing discussion has dealt with applicatior 
on airplanes with unswept wings. There is no rr 
stagnation point on a sweptback wing; however, the 
is a line along the wing in the spanwise direction acr 
which the flow perpendicular to the leading edge is zer 
Forward of this line the resultant flow has a compon 


toward the leading edge and aft this line a component 


away from the leading edge. 


By mounting the detector 
unit such that the plane of the vane surface is parallel 


to the wing leading edge, it functions in a manner to 
give results approximating those for the unswept wing 
For the swept-wing installation, the cross-flow co: 
ponent at the vane varies greatly with wing lift « 
efficient so that vane lift and drag forces are combined 
in effectiveness in the actuation of the unit. The high 
local dynamic pressure at all angles of attack permits an 
even more sensitive adjustment of warning margin for 
the swept-wing installation. For a straight wing instal 
lation, the flow direction is nearly perpendicular to the 
vane surface at lift coefficients close to that at which 
warning occurs; consequently, the vane lift force is 
negligible compared to the drag force. 


USE ON TRACTOR PROPELLER AIRPLANES 


Since the air force on the vane is dependent on the 
local flow conditions, the increased dynamic pressure 
and rotation of flow within and adjacent to the slip 
stream affect the operation of the vane-type indicator 
In normal-powered flight, the downgoing propeller 
decreases the angle of attack and increases the dynamic 
pressure on the portion of the wing affected by it. The 
upgoing propeller increases the angle of attack as well as 
the dynamic pressure on the portion affected by it. 
A quantitative correlation between engine power and 
The follow 
ing qualitative effeets have, however, been observed and 


detector performance has not been made. 


used in practice : 

(1) For an installation on the side of the engine 
affected by the downgoing propeller, stall warning mar 
gins are decreased, compared to those for the power-off 
condition, by amounts dependent on power and chord 
wise and spanwise locations of the detector with respect 
to the slipstream. 


2) For an installation on the side of engine affected 


by the upgoing propeller, stall warning margins ar« 
similarly increased. 

Although the increase in lift due to power and cons« 
quent decrease in stalling speed may be of considerable 
magnitude, experience has shown that with proper 
positioning the vane-type indicator will give power-on 
warning margins greater than, less than, or equal (as 
may be desired) to those obtained in the power-off 
condition. This would not be possible with a detector 


that responds to airplane angle of attack alone. 


SPECIAL INSTALLATIONS 


There are some conditions that preclude the use of 
single indicator for an airplane in both the cruise and 
landing configurations. For example, when the de 
tector 1s installed in, and rotates with, slats or droop 


nose, two detectors are generally required—one for the 


clean condition and one for the landing condition 


When two detectors are used, the appropriate detector 
circuit is automatically switched into operation whet 
the high-lift device is actuated. 

For unusual conditions, it is desirable, of course, t 
have comprehensive pressure distribution data avail 


able before selecting a detector location and type to give 


desi1 


Past 
tion 
fact 
Nor 


ing | 


| ee, RING REVIEW FEBRUARY, 1952 
| 
| | 
| 
be 
sm 
airy 
sho 
| the 
| | the 
po 
ac 
e ol 
at 
i an 
ca 
| hi 
‘ ti 
@ 
N @ 
| b 
| 
| 
1 
| 
| 
| 


the 
sure 
slip 
itor, 
eller 
The 
ll as 


it. 


VANE-TYPE PRESTALL DETECTOR 45 


desired warning margins throughout the flight range. 
Past experience, however, has shown that trial installa- 
tion of an adjustable preload detector is the most satis- 
factory method to obtain a suitable detector installation. 
Normally, the first trial location gives acceptable warn- 
ing margins for all flight conditions. 


USE OF DETECTOR TO BRACKET SPEEDS 


By using two single detector units or a two-stage 
adjustable unit (see Figs. 15 and 16), a speed range may 
be bracketed. The value of being able to fly within a 
small range of C;’s near C,,,,, iS great, especially for 
airplanes with high-wing loadings or those used for 
short-field landings. Reduction of landing speed to 
the minimum safe value is particularly important in 
the landing of aircraft on carriers. 


HYSTERESIS 


It is desirable that a prestall detector be sensitive, 
positive in operation, and exhibit no oscillating char- 
acteristics. These features are inherent in the design 
of this vane-type detector. Steep pressure gradients 
at the vane location ensure sensitivity. Positive action 
and freedom from oscillation are accomplished aero- 
dynamically. Mounting the vane in an aerodynami- 
cally unstable manner (with the axis of rotation ‘‘be- 
hind” the center of pressure) assures stability of indi- 
cation. The forward motion of the vane at the time 
the circuit is closed puts the vane at a chordwise loca- 
tion corresponding to a lower lift coefficient (see Figs. 
3, 4, and 5), which means that a lower flight lift co- 
efficient than that required to close the warning circuit 
must be reached before the circuit will open. This 
might be termed an aerodynamic hysteresis of the sys- 
tem. The magnitude of the hysteresis may be varied 
by increasing or decreasing the vane travel. 


PERFORMANCE IN ICING CONDITIONS 


Che detector unit is protected from icing by use of 
an electrical heating element that is mounted inside the 
case of the unit near the vane (see Figs. land 2). Flight 
tests indicate that, although the contour is appreciably 
altered by ice accumulation immediately surrounding 
the deiced area at the vane, the detector is still effect- 
ive. This is accounted for by the lack of influence of 


ice protuberance on the energy of the air flow in the 
stagnation area. 


CONCLUSIONS 


The vane-type prestall detector is well suited for use 
as the sensing unit for either a prestall warning system 
or for a speed-control system in which a speed range near 
the minimum airplane speed is bracketed. 

The nondimensional stagnation point movement and 
the dimensional dynamic pressure are combined to 
advantage by this detector to obtain specified warning 
margin patterns for various airplane configurations, 
maneuvers, or power. 

Spanwise location of the detector is used as a param- 
eter to account for the change in wing-load distribution 
due to flap deflection and slipstream. 

It is indicated that a twin detector unit may be re- 
quired for installation on a wing nose slat or a droop 
nose in order to obtain the specified warning margins 
for all flight configurations. 

The aerodynamically unstable mounting of the vane 
(the center of pressure of the vane being effectively up- 
stream of the axis of rotation) causes the detector to be 
positive in action and prevents oscillation in rough air. 
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American Helicopter Society News 


Reeder Presents Talk to Mid Eastern Section 


On November 15, 1951, Jack P 
Reeder, Head, Pilot Section, Flight Re 
search Division, N.A.C.A., Langley Air 
Force Base, presented a paper entitled 
‘Helicopter Flight Research at N.A. 
C.A. Langley.’’ Chairman for the meet that consisted of adding 
ing was T. R. Pierpoint, Vice-President, horizontal tail surfaces to the tail boom 
Mid Eastern Region. Over 160 persons of an HOS8S helicopter. 
gathered together for dinner and an in 
formal meeting of the Mid Eastern Re 
gion prior to the presentation. After 
the meeting, the Society distributed 
copies of the paper to all the members. 

Mr. Reeder’s paper began by pointing 
out that N.A.C.A.’s rotary wing re 
search began at Langley about 20 vears 
ago. Early flight work began with auto 
giros, at which time glide-performance, 
blade-motion, and blade-stalling studies 
were carried out. 


characteristics This study 
showed that inst 
angle-of-attack change was one out 


standing deficien¢ 


control 


ability with a fuselage 


Consequently, ef 
fort was directed toward providing a de 
gree of stabilit 


The surfaces 
were designed to stabilize the helicopter 
at cruising and high speeds and to cause 
as little necessary trim change as pos 
sible throughout the speed range 
Longitudinal disturbances were 
damped out with the tail surfaces and 
long periods of fixed-stick flying became 
pt yssible. 
Following thi 
undertook a progt 


program, N.A.C.A 
im of instrument fly 
ing to determine the criteria for satis 
In addition, one pro 
gram was run to determine the divi 
sional load between the wing and the 
rotor at incidence settings. 
Naturally, wind-tunnel testing and 
analytical work have been continuing 
hand in hand with the flight work. 

The first helicopter flight program be 
gan with an R-4 helicopter in the middle 
of 1944. After an extensive perform 
ance program on_ this helicopter, 
N.A.C.A. then tured its attention 
toward a detailed study of stability and 


factory longitudinal stability in forward 
flight, to explore 
speed flight, and learn of problems 
that were not apparent in contact flying 
Also, efforts were 


the need for new 


the problems of low 


several 
et forth to determine 
improved blind-fly 
ing instruments 

To accomplish this, dual controls, 
instrument panel 
installed in the helicopter. It was 
immediately apparent that, in order to 
b of blind flying, all 
be trimmed to zero 


hood, and seat were 


do a satisfactor 
control forces had t 


A.H.S. Mid Eastern Section Meeting: From left to right at the head are 


M. R. Brown, 
Treasurer, A.H.S.; Comdr. J. W Klopp, U.S.N., Bureau of A naut 


cs Representative 


Morton, Pa.; Lt. Col. H. S. Norris, U.S.A.F.R., Philadelph Regional Procurement 
District; T. R. Pierpoint, Vice-President, Mid Eastern Region, A.H.S.; J. P. Reeder, 
Speaker, Langley Aeronautical Laboratory, N.A.C.A.; H. Tob Chairman, Phila 


delphia Section, I.A.S.; C. A. Barnett, Chief Engineer, Kellett A t Company; R. H 
Prewitt, President, Prewitt Aircraft Company; N.C. Taylor, Chief P t Engineer, Piasecki 
Helicopter Corporation; and H. S. Campbell, Chairman, Philadelphia Section, I.A.S 
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This was accomplished by the instal 
tion of trimmable bungees. In order to 
evaluate the instrument flying capabili 
ties, a special flight pattern consisting 
of a straight leg and turn at high and low 
speeds, followed by a rapid entry into 
autorotation and recovery to level flig 
was carried out. 

It was soon apparent that a great 
amount of pilot concentration was r 
quired to maintain a constant heading 
particularly at lower air speeds. In 
addition, the need for longitudinal sta 
bility was paramount. It was con 
cluded from this phase of the program 
that the requirements set up for long 
tudinal stability are satisfactory for 
instrument flight at speeds upwards of 
15 knots. Flight at 25 knots was diffi 
cult, and level flights at 15 knots and 
below were nearly impossible 

Jased on the above, a commercial 
cross-pointer instrument was installed 
to combine essential heading and longi 
tudinal information for the pilot Phe 
found that this ‘‘zero reader’’ enabled 
the pilot to improve his blind flying a 
curacy measurably with considerably 
less effort. An additional instrument 
now under investigation is the rotor tip 
path plane indicator that gives a mort 
accurate comparison of flight conditior 
by measuring the rotor’s attitude with 
respect to the horizon. 

It is evident that further handling 
quality studies will have to be carried 
out to solve the problems of blind flying 
at low speed. Plans are now under wa\ 
to vary the stability characteristics of 
the helicopter about all three axes b 
means of using components from 
electronic autopilot. Systematic varia 
tion of any one stability derivative will 
then be possible, and its effect on flyin; 
qualities will be studied. 

The N.A.C.A. is also carrying out 
stability studies with an HRP-1 tandem 
helicopter. It was found that it wa 
possible to vary the stability of the 
helicopter over an appreciable range 
varying ¢.g. position and power and that 
a reduction in stability occurred with 
increased power and aft c.g. positior 

Study is now under way to determine 
how much static directional stability is 
sufficient to provide satisfactor be 
havior of the tandem, particularly 11 
vaw, which is more acute, becaus¢ 
the tandem’s high moment of inertia 

It was found that the directional sta 
bility of the fuselage itself could be in 
creased by adding spoiler strips to the 
nose of the fuselage. It is intended 
that a continuing study of the dynami 
behavior of the tandem will be carried 
out and made available to the industry 

In conclusion, Mr. Reeder pointed 
out that, although all the problems 
associated with the stability and control 
of the helicopter have certainly not been 
solved, the N.A.C.A. has learned enough 
to indicate the solution to some of them 
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IGNITION UNITS AND SPARK PLUGS ARE 
ns NOT DISCARDED BEFORE THEIR TIME! 


An airline recently reported that in one month it 


e1 removed a great number of ignition units off schedule. aS 
Later tests showed that 73°; of these units were : ; @ 
the satisfactory and never should have been removed from 


the engine. Similar records for spark plugs showed 
that 94°; of the plugs removed were still in good con- 
dition. If your maintenance records show similar 
inefficiencies, you can correct the situation with a 
Bendix Ignition Analyzer. It is the analyzer that 
locates present and impending difficulties. Your men 


} will be able to make fast correction by replacing 

only the bad part. Ignition units and plugs will give 

longer service . . . overhaul facilities can be sub- 
stantially reduced . . . engine run-up time will be The Bendix Ignition Analyzer is available for either airborne 
i considerably lessened. Doesn’t that make the use of or portable-airborne installations. It can be used with either 


a Bendix Ignition Analyzer for daily aircraft oper- high or low tension magneto ve battery ignition. It is the 
ation a must in your equipment planning? ignition analyzer that can predict spark plug failure before 
1 it occurs . . . make an efficient check of more than one 


ed Write us for free literature concerning spark plug at a time and do so on a large, easy to read 
the Bendix Ignition Analyzer. screen ... yet it costs less than comparable analyzers. 
n 
Cendir SCINTILLA MAGNETO DIVISION OF 
SIDNEY, NEW YORK 
CT AVIATION CORPORATION 
} Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 


FACTORY BRANCH OFFICES: 117 E. Providencia Avenue, Burbank, California ° Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan 
Brouwer Building, 176 W. Wisconsin Avenue, Milwaukee, Wisconsin . 582 Market Street, San Francisco 4, California 
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1.A.S. News (Continued from page 21) 


considered to be one of the nation’s at the Power Plant Laboratory, McCook 
outstanding authorities on aircraft igni- Field, Dayton, Ohio. He left there in 
tion. He was noted in the aircraft in 1923 to join The BG Corporation and 
dustry for his developmental work on three years later was named Chief 
the shielded spark plug and the lami Engineer. 
nated mica plug. Mr. Paulson is survived by his wife, 
After graduating from Carnegie Tech, Evelyn Stephens Paulson, and a daugh 
Mr. Paulson became Research Engineer ter, Ethel Margaret Paulson. 


News of Members 


>» Reginald M. Cleveland (A.M.), In the Army for his contribution to the 
dustrial Advertising Manager, The World War II effort in industrial in 
New York Times, was elected President telligence. The award, signed by Sec 
of the Greater New York Safety Coun retary of the Army Frank Pace, Jr., 
cil on December 12 during the coun- was presented to Mr. Mulvey on 
cil’s annual meeting. November 14 

p> Jacob P. Den Hartog (F)., Profes p> W. A. Patterson (M.), President, 
sor of Mechanical Engineering, Mas United Air Lines, Inc., was awarded 
sachusetts Institute of Technology, the French Legion of Honor by Fran 
was awarded the Worcester Reed cois Briere, the French Consul Gen 
Warner Medal by the American So eral at Chicagt Che decoration was 
ciety of Mechanical Engineers for conferred in recognition of Mr. Pat 
“outstanding contributions to engi terson’s keen interest in the growth 
neering literature.” The presentation and development of civil aviation in 
took place on November 28 during the France. 

society's 72nd annual meeting. R. B. Sleight (A.M.), Research As 
>» Stanley Hiller, Jr. (T.M.), Presi sociate, Psychological Laboratory, In 
dent, Hiller Helicopters, was elected stitute for Cooperative Research, The 
Vice-Chairman of the Helicopter Johns Hopkins University, is now 


Council, Aircraft Industries Associa 

tion. He will serve under Chairman 

Harvey Gaylord. Messrs. Hiller and FULBRIGHT PROFESSOR 

Gaylord took office on November 30. F. Stanley Sh M.), Deputy Head, 


Structures and Materials Secti Aero 
>» Hugh J. Mulvey (M.), Chief De 
‘ 5 of Supply, Gover? nt of Australia, is nou 
Corporation, received a Certificate of 


the Fulbright profe r in the Department 
Appreciation from the Department of of Aeronautical Engineering and Applied 


Mechanics, Polytech» Institute of Brook 
LEAVES BRITISH EMBASSY lyn. Professor Shaw took his undergradu 
Christopher Clarkson (M.) has left his ate work at the Unwersity of Western Aus 
position as Civil Air Attaché at the British tralia and his p luate work at Oxford 
Embassy in Washington, D.C., and has University, England, and Brown Univer 
returned to New York City temporarily sity, U.S.A, He ily received the degree 
Mr. Clarkson's former duties at the Embassy of Doctor of Engineering from the Univer 


were taken over on February 1 by R. S. S sity of Melbourne, Ausiralia, for research 
Dickinson that he has conducted 
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serving part time as an adviser on the 
Cockpit Development Panel on Prob 
lems of Human Engineering for the 
Bureau of Aeronautics, U.S. Nay 
Dr. Sleight is also a Consultant to the 
Chief, Systems Coordination Division 
Naval Research Laboratory, on prob 
lems of visual displays and arrang: 
ment of equipment. 


Members on the Move 


The purpose of this section is to provide 
information concerning the latest affilia- 
tions of I.A.S. members. All members 
are, therefore, urged to notify the News 
Editor of changes as soon as they occur. 


Leon R. Anderson (T.M.), now Engi 
neer ‘‘A’’ Stress, Hayes Aircraft Corpor 
tion 

W. B. Anderson (M.), Assistant to th« 
Executive Vice-President— Defense Prod 
ucts, Westinghouse Electric Corporation 
Formerly, Manager, Aviation Gas Tur 
bine Division, Westinghouse 

John K. Ashton, Jr. (T.), International 
Business Machines, Poughkeepsie, N.Y 
Formerly, Detailer, Pratt & Whitney Ait 
craft Division, United Aircraft Corpora 
tion 

Richard L. Black (M.), Project Engineer 
on the F-89, Northrop Aircraft, Inc 
Formerly, Assistant Project Engineer, 
Northrop. 

Dr. Sydney D. Black (M.), Division 
Head—Physies, Horizons, Inc. Formerly, 
Associate Professor of Aeronautical Engi 
neering, Case Institute of Technology 

L. A. Bullard, Jr. (A.F.), Assistant 
Director of Hangar Operations, Republic 
Aviation Corporation. Formerly, Chief of 


PROMOTED BY CHANCE VOUGHT 
John W. Ludwig (M.) was recently ad 
vanced to the position of Chief of Flight 
Test, Chance Vought Aircraft Division, 
United Aircraft Corporation. Prior to th 
promotion, Mr. Ludwig was Supervisor 
the Flight Test Instrumentation Group at 
Chance Vought. 
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Made of fiberized molten refractory miner- 
als, this new, lighter Thermoflex Blanket 
insulation filler has exceptional stability at 
high temperatures. Note its flexibility. 


Close-up view of new Type K Thermoflex 
Blanket construction with grooved foil on 
outside, smooth foil on inside. This permits 
circumferential expansion of entire blanket 
without crushing insulation filler. 


JOHNS MANVILLE 


Johns-Manville 


RO DU CT S 


ENGINEERING REVIEW 


Type K “inside-out” construction is 
another new development inThermo- 
flex* Blankets ... the custom-made in- 
sulation designed to insulate and 
protect aircraft structures against the 
searing heat of jet engines. 


By reversing the former standard 
construction and placing the smooth 
foil on the inside and the grooved foil 
on the outside ... tension on the inside 
foil permits a very snug fit. And the 
entire blanket expands circumferen- 
tially without crushing the insulation 
filler as the diameter of the tail pipe, 
exhaust cone, or afterburner expands 
with high temperatures. 


Another major improvement in 
Thermoflex Blankets— made necessary 
by the extensive use of afterburners in 
jet engine design—is the new Thermo- 
flex RF Felt. This lighter blanket in- 
sulation filler is made from fiberized, 


THERMOFLEX BLANKETS | 
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Johns-Manville announces 


— 


...an improved High 


Temperature Thermal Insulation for 
aircraft power plants and airframes 


molten refractory minerals, and has ex- 
ceptional stability at the high tempera- 
tures encountered in jet propulsion. 


As in the case of all types of custom- 
made Thermoflex Blankets, the new 
Type K is available in special pre- 
formed shapes to insulate, protect, and 
fireproof interior engine parts, heating 
systems, de-icing ducts, fluid storage 
tanks, and many other assemblies. 


SEND FOR YOUR COPY 
OF THIS NEW FOLDER! 


It’s just off the press. 
Full of technical data 
and typical uses of j 
Thermoflex Blankets / 
on today’s jet air- 
craft. Just write 
Johns-Manville, Box 
290, New York 16, 
N. Y. In Canada, 
199 Bay Street, 

Toronto 1, Ontario. 

Ask for brochure 

IN-13G6A. 


*Reg. U.S. Pat. Off. 


PRODUCTS for the 
AVIATION INDUSTRY 
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JOINS YOUNG RADIATOR 


Gene T. Neudeck (M.) has been appointed 
Sales Manager of the Automotive and Aero 
nautical Products Division, Young Radiato 
Company Ur. Neudeck, who is a 1941 
University of Michigan graduate in aero 
nautical engineering, spent 10 years with 
General Motors Corporation’ s roproduct 
Diviston as Sales Engineer and was recently 
associated with the V. L. Graf Company a 
Sales Manager 


Flight Test, Chance Vought Aircraft Divi 
sion, United Aircraft Corporation 

Paulo J. J. Cavalcanti (T. M.), Aero 
dynamics Division, Instituto Tecnologico 
de Aeronautica, Sao Jose dos Campos, Sao 
Paulo, Brazil Formerly, Maintenance 
Engineer, Vasp Airline, Brazil 

A. C. Charters (M.), High Speed Mis 
siles Division, Ames Aeronautical Labora 
tory, N.A.C.A., Moffett Field, Calif 
Formerly, Head, Free Flight Aerody 
namics Branch, Ballistic Research Labo 
ratory, Aberdeen Proving Ground, Md 

Tim S. Chiu (T.M 


Draftsman, 


Engineering 
Engineering Department, 
Columbia Truck and Equipment Com 
pany, Inc. Formerly, Student 

Cleophas Mitchell Clark (T.M.), Engi 
neering Draftsman and Designer, Sing 
master and Breyer Formerly, Engineer 
ing Draftsman, NEPA Division, Fairchild 
Engine and Airplane Corporation 

Robert N. Dobbins (M.), now Consult 
ant, Research Institute of America 

Samuel E. Eastman (A.M.), Graduate 
School of Business Administration, Har 
vard University Formerly, Assistant 
Iarector, External Transportation Proj 
ect, Social Science Research Center, Um 
versity of Puerto Rico 

Ian A. Gray (M.), Assistant to the Presi 
dent, Canadian Pacific Air Lines. For 
merly, General Superintendent of Engi 
neering, Canadian Pacific Air Lines 

Leon Green, Jr. (M Development 
Engineer, Solid Engine and Chemical 
Division, Aerojet Engineering Corpora 
tion. Formerly, Research Engineer, North 
Americau Aviation, Inc 


Bernard Guarneri (T.M Customer 
Service Engineer, Service Department 


Douglas Aircraft Company Formerly, 
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Aircraft) Engin 
United Air Lines, In¢ 

Dr. Robert W. Hambrook (M.), Presi 
dent, College H 
Formerly 
Imperial Ethiopi 
Ababa, Ethiopi 

Perry O. Hays (T.M.), now Aircraft 
and Engine Mechanic, Aircraft Opera 
tions, General Motors Corporation 


Airframe Section 


tian Islands, Honolulu, 
Educational Adviser 
Government, Addis 


Lieutenant Arne Gunnar Heisholt, 


R.N.A.F r.M now on active duty, 
Royal Norwegia Air Force, Sola, Nor 
way 


Robert J. Lecat (T.M.), now Aero 


dynamicist, Vitro Corporation 


H. S. Martin (A-F.), now Staff Assist 
ant —Manufacturing, Consolidated Vultee 
Aircraft Corporation 


John M. Meshejian (M.), Chief of 
Structures, Hays Aircraft Corporation 
Formerly, Structures Group Engineer, 


The Glenn L. M n Company 


Lawrence J. Nemeth (T.M.), now Junior 


Designer, A. O. Smith Corporation 


Roy T. Nilsen (M 


Consolidated 


Design Engineer 

Aircraft Corpora 
tion Formerly ith MeDonnell Air 
cralt Corpor t10 


Second Lieutenant Melvin A. Poznanski 


U.S.A.F.R r.M Student, Air Force 
Technical School, Lowry Air Force Base 
Colo. Formerly, Junior Engineer “B 
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Wing Group of the YB-47C and Allied 
Projects, Boeing Aircraft Company 

Norbert Edward Rowe (A..F. ), Techni 
Director, Blackburn and General Air 
craft, Ltd., England. Formerly, Control 
ler of Research and Special Developments 
British European Airways Corporation, 
England 

Marion F. Rudy (T.M.), 
and Design Engineer, Pacific Airmotive 
Corporation 

Janusz St. Dobrzanski (T.M.), now 
Senior <Aerodynamicist in Charge of 
Stability and Control Group, A. V. Roe 
Canada Limited 


Isao Frank Sakata (T.M.), Stress A 
alyst, Lockheed Aircraft Corporati 
Formerly, Engineering Draftsman, Lock 
heed 

Morril B. Spaulding, Jr. (M.), Attorney 
it Law, 726 Jackson Pl., N.W., Washing 
ton, D.C. Formerly, Assistant Director 
Engineering Division, Air Transport A 
sociation of America 

Alan H. Stenning (T.M.), Resear 
Scientist Defence (Grade 2), Defence R 
search Board, Canadian Armament Reé 
search and Development Establishment 
Canada Formerly, Research Assistant 
Gas Turbine Laboratory, Massachusetts 
Institute of Technology 

Robert S. Winter (M.), Engineering D 
signer, Rohr Aircraft Corporation. For 
merly, Professor of Engineering, San Dieg 
Junior College 


now Research 


Corporate Member News 


@ Aeroquip Corporation 
Davison has b 


Francis M 
ved Assistant Treas 

e@ Allison Divisieon, General Motors Cor- 
poration An &Y-acre site that is north of 
Allison Plant 


to the 200-acre 


unediately adjacent 
which the Allison 


jet-engine product plant is located was 
recently acquit At this new location 
ten new jet- t stands, replacing 
those destroy ‘plosion last sum 
mer, and a new | W-sq. ft. building for 
fabrication and bly of experimenta 
engines are to structed 

@ Bell Aircraft Corporation Phe Heli 
copter Service Department and the Heli 
copter Divisior I located in Fort 
Worth, Pex 

e@ Brooks and Perkins, Inc. rhe new 
magnesium rolling under construc 
tion at Detroit known as the Li 
vonia Mill Divisi Ralph R. Kelley will 
be General Supe lent 

@ Chase National Bank of the City of New 
York D \. Cahalane, John J 


Shea, Eugene C 
ind Robert W. S« 


J imies J Maher 
lghave been named 


Vice-President AY | Cahalane, Shea 
ind Wyatt hav in the Trust De 
partment M« Maher and Scofield 
have worked in Personnel Administra 
tion 


e The Cleveland Pneumatic Tool Com- 
pany Phe ‘ 
operations move 


vy and warehousing 
newly constructed 
building adjacent to the main plant last 


October This space adds considerabl 
capacity for the increased production of 
landing-gear struts ball-bearing 


screws Major General Frederick M 
Hopkins, Jr., U.S.A.F. (Ret.), who r 
cently joined the company as Vice-Prest 
dent and Assistant to the President, h 

been elected a member of the Board of 
Directors 


@ Consolidated Vultee Aircraft Corpora 
tion The Ordnance Aerophysics | 

oratory Was established at Daingerfiel 
Tex., last November as a separate divisiot 
The facilities at the Dainget 
field Division include a supersonic win 


of Convair 


tunnel, a ram-jet engine test burner, and 

high-altitude test chamber for testing 
large-scale ram-jet engines at simulate 

iltitudes of approximately 20 miles above 
the earth and Mach 4 Convair 

Guided Missile Division has leased 79,00 
sq.ft. of building space at the Los Angeles 
County Fairgrounds to provide interim 
facilities for engineering, experiment 

shop, and laboratory activities in Pomona 
Calit Thomas G. Lanphier, Jr., ha 
been elected a Vice President of the con 

pany Mr. Lanphier had _ previously 
served as Special Assistant to the Chair 
man of the National Security Resources 

Board 


e Cornell University The Cornell 


Committee for Air Safety Research ha 
changed its title to “The Cornell Com 
mittee for Transportation Safety Re 
search.’ he interests of the committe: 
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Vickers Model PFA2 
(AN-4148 & AN-6251-1) 1.9 hp/Ib 
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Vickers Model PFA3Y-2 
(AN-4149) 1.5 hp/Ib 


These 
ICKER$ 


Piston Type Pumps 


CONSTANT DISPLACEMENT—3,000 


Vickers Model PFA3Z-2 
(AN-6252-1) 1.7 hp/Ib 


have AN approval 


The Vickers Constant Displacement Piston Type 
Hydraulic Pumps shown above have AN approval. 
They meet the 2 and 3 gallon size requirements 
of AN-P-]]b. The use of these items may help 


speed up your aircraft production. 


Reliability and long service life are important 
features of these pumps. Volumetric (96°°) and 
over-all (92% ) efficiencies are very high. Small 
size and extremely high horsepower to weight 


ratio at rated loads and speeds are as noted. As 


ENGINEERS AND BUILDERS OF OIL 


HYDRAULIC 


displacement is fixed, the delivery is constant at any 
given speed, and varies directly with the speed. The 
design includes a metered valve plate feature which 


results in negligible system pressure pulsations. 


We shall welcome an opportunity to supply more 


detailed information. 


VICKERS Incor porated 


i414 OARMAN BLVD. © DETROIT 32, MICH. 


EQUIPMENT SINCE 1921 


4603 
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ANG 


TRADE MARK 


COMPACT, 
STANDARDIZED, 
RIGHT-ANGLE 
BEVEL GEAR 


Drive Unila 
WITH 
UNIVERSAL MOUNTINGS 


These two basic models are in- 
tended for almost every appli- 
cation where precision, high 
capacity and long life are re- 
quired. They are designed for 
manual or power operated sys- 
tems beyond the limitations of 
ordinary commercial products. 


Model R-300 is rated for trans- 
mission of 1/3 hp at 1,800 rpm 
and Model R-320 for 1 hp at 
the same speed. Both models 
are available with 2 or 3 way 
drive. Both units are lubricated 
for life, both have hardened 
gears and antifriction bearings. 
Features include 3-bolt side and 
flanged end mountings with in- 
ternal pilots. See IAS Aero- 
nautical Catalog for a more 
complete description. 


ACCESSORIES CORPORATION 


1414 Chestnut Avenue, Hillside 5, New Jersey 


LOS ANGELES, CALIFORNIA « DALLAS, TEXAS 
TORONTO, CANADA © A.A.C. 
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have heretofore been 
safety, but now 
ened to include 


confined air 
scope has been broad 
esearch into automobile 
accident survi 
e@ Curtiss-Wright Corporation, Propeller 
Division A 
verted into a hi 
ing machine to 
small bearing 


rill press has been con 
peed production brush 
prove the finish on a 
in the hub of a variable 
removing the particles 
ind smoothing peaks 

r of a shot-peened hub 
was done by Curtiss- 
ith the help of power 


pitch propeller by 
of fragmented 1 
left on the diar 
bearing area I 
Wright engineer 


brushing specialists from Osborn Manu 
facturing Company 
@ Edo Corporation Jerry A. Mathews, 


it, has been named 
Charge of Manuf 


Vice-President in 
turing 

e Elastic Stop Nut Corporation of America 
: An agreement of merger has been 
signed between Elastic Stop Nut and the 
American Gas A 
Elizabeth, N.J 


unulator Company, of 

proposed merger will 
icted upon at special 
meetings of stockholders of the two com 
panies which at be called in the early 
part of this mon When and if the pro 
posed merger of A.G.A. into Elastic goes 
into effect, A.G.A 
on as a divisio1 


be considered 


business will be carried 
istic under the present 


A.G.A. managel t Each stockholder 
of A.G.A. will ve 1'/s shares of Elastic 
common stock for ich share of A.G.A 


stock being hi r to the merger 
e Esso Standard Oil Company 


Morgan has beet 


Cecil 
cted to the Board of 
Directors as itional member. Con 
current with thi 
Henry J. Voor! 
company 
President in manufacturing, 
public relation crude oil purchasing 
of the Louisiat vision; Mr. Voorhies, 
who was Genet 


mm was the election of 
s Vice-President of the 
Mr. Morgan has been Vice 


rg of 


Manager of the Baton 
Rouge refinery sumed Mr 
duties after hi 
to New York 


e@ Fairchild Aircraft Division, Fairchild 
Engine and Airplane Corporation The 
Quality Control Department has de 
veloped a preci 


Morgan’s 
fer from Baton Rouge 


gage to determine the 
exact wall thick 
length of tubing 
ength 


ind concentricity of 
to 6 ft. or more in 


e Flight Safety Foundation Four an 
nual awards f tinguished service to 
aviation safety ) ted by Aviation Week, 
were present 

its Third Annual $ 
last November 


Foundation during 
inar held in Bermuda 
Britisher and three 


Americans recipients of these 
awards are: E.S. Calvert, Britain’s Royal 
Aeronautical E hment; Capt. E. A 
Cutrell, Ameri: Airlines System; Capt 
John Gill, East Air Lines, Inc.; and Dr 
Ross Gunn, U.S ther Bureau 

e@ General Electric Company A Lock 
heed F-94A r has been added to 
the turbojet ton aircraft already 


based at G-E 
fighter, which i 
under a bailme 


rest Center. This 
i from the Air Force 
gement, will be used 
to test autom t-control equipment 
being develope: 1c Aeronautic and 
Ordnance Syst Department A 
1952 catalog entitled Jeasur 


ing Equipment atory and Produc 
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MARS 


AMERICA’S 
ONLY IMPORTED 
DRAWING 
PENCIL 


COSTS LESS 
BECAUSE IT 
LASTS LONGER! 


Everything you want 
in a drawing pencil is 
in Mars Lumograph. It 
gives you the precise 
thickness and black- 
ness of line you need 
for crisper, cleaner 
prints. 


PROVE BY TRYING— 


Accurately graded in 

19 degrees from 

EXEXB to 9H — now 

packaged in metal 
| boxes. If your dealer 
| cannot supply you, 
| write us. 


| Send coupon today 
| for FREE sample. 


J-S.STAEOTLER,INC. 
53-SS WORTH STREET 
NEW YORK 1}, 


= 
__< State 


aler’s Name—— AER 


} 
\ 
| 
| 
| 
| 
| 
> 
‘on | 
* 
q 
a 
| 
} 
| SEND ME 
> \FREE- 
Mars LumograPph 
Drawing pencil 
(___Degree) 
STAEDTLER, INC. 
53 Worth ED New York 
Name—— 
| 
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Measure film 
and oscillograph data 


20 times faster than by hand* 


BRUARY, 1952 5: 


with this New Team in Automatic Data —- 


1. The Universal Telereader 2. The Telecordex 
measures film and electronically counts, stores and 

= records of any width, rr ¥ records the measurements of 
from 16 and 35 mm film 
x to 12” oscillograph records # the Telereader in decimal form, 
VITAL DATA 2 prints them on the typewriter 
Types of records—handles translucent for preliminary analysis. 
or opaque records; continuous roll 
% records up to 100 feet in length or 2 It also can transmit the data 
B29 single sheet records up to 12” in width 33° to an IBM Summary Punch for 
Speed —up to 50 measurements 
per minute simultaneous card punching. 
Optical system—three interchangeable 
tS lenses give magnification of 2X, 4X ay VITAL DATA 
and 14X 
‘es: Measuring accuracy—one count equals BG Card-punching rate —50 cards 
oe .001” for magnification of 2X; : per minute 
se .0006” for magnification of 4X; Tyoi 
yping rate —50 operations per 
&. 0002 for magnification of 14x line; 600 operations per minute 
Measuring method — the rapid motion : 
a of X and Y crosswires is electronically Counting rate —up to 15,000 counts 
2 converted into digital form. per second (5,000 during read-out) 


*Tests show the Universal Telereader and Telecordex measure and record 20 times faster than is 
possible in manual operation on an average. It is impossible to achieve the Telereader’s accuracy 
through manual measurements. 


When an IBM Summary Punch is connected to the Telecordex and cards are punched simultaneously 
as measurements are made, the speed over manual operation increases greatly because manual 
punching of IBM cards is eliminated. 


Speed and accuracy over manual operation increases still more when vast amounts of data must be 
measured and recorded—as fatigue and human errors are virtually eliminated. 


TELECOMPUTING 


CORPORATION, BURBANK, CALIFORNIA 
“Turn hours into minutes with Automatic Data Analysis” 


APPLICATIONS 
for the Universal 
Telereader-Telecordex 
team 

Aircraft, rocket, and missile 
flight-test data 


Wind-tunnel pressure and 
temperature data 


Telemetered data 

Vibrational or rotational data, 
as in reciprocating engines, 
turbines, etc. 

Theodolite Film Data 

Bowen-Knapp Camera Film Data 

Mitchell Camera Film Data 

Radar tracking data 

Servomechanism behavior data 


Static and dynamic structural 
test data 


Geophysical prospecting data 


Process data, as in petroleum or 
chemical engineering 


Strip Charts 
Multiple Manometer Data 
Mass spectrometer data 


Physiological data, as in 
electrocardiagrams, 
electroencephalograms, etc, 


Specifications on the Universal Telereader 
and the Telecordex and an illustrated 
brochure, describing other time-saving 
Telecomputing Instruments will be mailed 
you upon request, Coupon below is 

for your convenience. 

Mr. Preston W. Simms 

Engineering, Dept. AR-1 

Telecomputing Corporation 

Burbank, California 


Dear Sir: Please send me data on the 
Universal Telereader and the Telecordex. 
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tion Testing is now available The 80 
page booklet summarizes for the first time 
under one cover all of G-E’s testing and 
measuring equipment for laboratory and 
production line use. It is intended pri 
marily as a the apparatus 
available for the complex measurements to 
be made in industry. It contains more 
than 150 photographs and diagrams 
Also available from the company is a new 
electrode-selector chart (GEC-657B) that 
lists the proper electrodes to be used in the 
welding of various metals. 


reference to 


@ Harvey Machine Company, Inc. 
Harcraft Brass, a division of Harvey, has 
announced the completion of a new 2! 
acre factory adjacent to their present plant 
of over 10 acres 
@ Industrial Sound Control, Incorporated 
According to a recent announcement, 
the company is doing the vast majority of 
the work in the field of aviation sound sup 
pression equipment Orders for such 
equipment have been received from vari 
ous aircraft plants and testing facilities 
throughout the country. One of the new 
orders is from the Arnold Engineering De 
velopment Center at Tullahoma, Tenn 
I.S.C. has developed for the new A.E.D.C 
Aero-Turbine Laboratory two large sound 
attenuating devices for silencing jet-engine 
exhausts during testing. These 
vices will be used in conjunction with new 


two de 


high-velocity, high-powered engines under 
development 

@ Jack & Heintz, Inc. A 
starter, the D31-1, 
friction-ring jaw-mesh 

rather than the d.c 
jaw-meshing action 

to produce positive 
sufficient electrical is available to 
rotate the unit’s armature. This constant 
current variable-voltage starter is rated at 
0-30 volts d.c., 1,000 amp., 800 
20°/2 hp 1) Ibs 


new jet 
engine incorporates 
arrangement, 
solenoid, to secure 
rhis starter 
meshing as 


is said 
long as 
power 


r.p.m., 


It weighs and has an 


THE U.S.A.F. T-36 


Powered by two R-2800 Pratt @ Whitney engines, the : d 1 traty 


the following listed specifications: 
over 300 m.p.h.; 


trainer, the 1-36 is designed for a crew of 


transport, the aircraft will be built to accommodate a crew of ti 
duction has been assigned to Beech Aircraft Corporation, de 


and to Canadair Limited. This is the 


for release by the Air Force 


first 


maximum take-off gross 
service ceiling, approximate ly 34,000 ft: 
It has a span of 70 ft., a length of 52 ft., 2 in., and a height 


four 


ENGINI {VIEW 


overall lengt! uding end terminals, of 
ible specifications are 
nd AND 20002, Type 
lass I Starters 


in 

Navy Spec 

XII-F for Type I, C 

@ Lockheed Aircraft Corporation 
SS-passeng 

which com] 

in 10 week been 

C.A.A. for ) rel 

first of thes« 


The 
Super Constellation 
C.A.A. test program 
certified by the 
operations The 
iS put into service last 
December tern Air Lines between 
New York and Florida. Sixty 
eight of the ports had been ordered 
by seven [ 


new 


foreign air lines by the 
with 
Navy and Air Force 

ny, Aerol Company, 


early part 

order for the 
subsidiar 
Inc., 
and 


mber, more on 


which ctures casters, wheels, 


materi dling equipment, has 


been sold 
Minneapolis-Honeywell 
Company \ 
said to have 
tronically po 


Regulator 
that is 
the problem of elec 


l-safe system 
g remote devices, such 
as the throttle y 
the B-36 and oth 


of the jet engine on 
omplex equipment on 
was recently dem 
event of a 


high-speed jet fighters, 


onstrated short or 


open circuit ctronic system is de 
signed to maint the throttles of the jet 
engines at the m they were in before 
the fault occurt 
pilot of the 


mote 


inwhile signaling the 
his electronic re 
position opment 1s expected 


to be an integt t of the control equip 


ment on larg wing aircraft 
A new district 
Kline Village 
Pa 

@ National Carbon Division, Union Car- 
bide and Carbon Corporation A 


20-page booklet, Section 


s been opened in the 


ypment at Harrisburg, 


new 
$-5005, 
availal 
Natio \ 
Karbat 


Graphite product 


is now 
trates 
and 


illus 
rbon and Graphite 
Carbon 


describes and 


rvicus ind 


ver-transport has 
5,000 lbs.; speed, 
and ¢ linus, over 650 miles 
When used as a 
nstructor As al 


Pro 


trainer-trans port, 


, three stud , 


passengers 


view of the U.S 1.F } port to be app oved 


1/1 other information on the pb fied 
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@ North American Aviation, 
Special 


Inc. 
guided-missile-design 
engineering have been set up for engineers 
who are preparing to work on advanced 1 
search projects in the company’s Acro- 
physics and Electro-Mechanical 
ments The which began 
December 15, are being held in the Dow 
ney, Calif., plant. Those 
lected for this training are being given ; 


to 5 


classes in 


depart 
classes, 
engineers 
weeks’ course. The guided-missi 
engineering school is the 
special engineering course established 
the company since World War II, the 

one being started about a year ago to he 


design 


seco! 


supply engineers of company projects 
Los Angeles According to a recent 
North American’s Atomic 
Research Department has de 
a practical low-cost low-power 
actor, or ‘atomic furnace,” for the Reac 
Development Division of the Atomic 
Energy Commission. Strictly a research 
tool, this octagonally shaped reactor was 
built for approximately $1,000,000 
measures 11 ft. in height and 19 ft 
width weighs about 450 
operates at 160 kilowatts and will provide 
for a flow of 6,000,000,000,000 neutrons 


nouncement, 
Energy 
signed 


and tons 


per sq.in., which is said to be ample for 
wide variety of experimental purposes 

The company is expanding into seven ne 
buildings and hangars in the Los Ange} 
irea which will give an added 
sq.ft. of manufacturing floor 
Work on the T-6 trainer spare parts pr 


30) 


space 


gram began on November 19 at the Fres 
Air Terminal, Calif 


® Northrop Aircraft, Inc. Phe latest 
the F-89D 
scheduled to go into quantity productic 
for the Air This new model wil 
powered with two Allison J-35 jet engi 
equipped with 

weight, including full complement of fue 
and armament, is in excess of 40,000 Ibs 


version of the Scorpion, 
Force 


afterburners Its gros 


® Pesco Products Division, Borg-Warner 
Corporation Robert J. Minshall (} 
President of Pesco Products, has been 
pointed President and General Manas 
of the Marvel-Schebler Products Divisi 
Borg-Warner 
Wooster (Ohio) 
tion 


@ Republic Aviation Corporation 
Consolidated Vultee Aircraft Corpora- 
tion Representatives of 16 aircraft an 
instrument companies were given a det 


He is also President of 
Division of the 


Corpor! 


and 


onstration of the use of optics in check 
ing alignment of aircraft tooling docks 
assembly them rt 
demonstration took place on November 2 
it Convair’s Fort Worth Division and was 
described by personnel from Republic ar 
Convair Republic has been developing 
optic applications under Air Materiel Con 
mand contract. The Fort Worth tooling 
dock was chosen for the demonstration | 


tools fabricated in 


cause it is the largest dock in the industry 
measuring SO ft 


e A. V. Roe Canada Limited and Solar 
Aircraft Company The Orenda, th 
first all-Canadian jet engine, is to be fitted 
with an afterburner. A contract to de 
velop this afterburner has been placed with 
Solar in California and Iowa 

Servomechanisms, Inc. [wo new 
servo amplifiers, designated type SA104H 


2 
| 


Six giant Curtiss-Wright Propellers, each 19 feet 
in diameter, push the Air Force B-36 on non-stop 
missions covering thousands of miles. 
Changes in the pitch of the propeller blades 
are made instantly—are controlled with 
micrometer precision. 
In the hubs of these propellers are Foote Bros. 
double enveloping worm and gear sets which operate 
under torque loadings measured in tens of thousands 
of inch pounds. These extremely high loading require- 
ments are coupled with exacting standards of dimen- 
sional accuracy, minimum size and weight. 
The accuracy, quality, compactness and strength of 
these gears are typical of other gear types, actuators 
and mechanical units produced by Foote Bros. for use 
on America’s leading aircraft and aircraft engines. 


FODIE- BROS. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. G, 4545 South Western Boulevard 
Chicago 9, Illinois 
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and type SA112H, have been announced. 
These amplifiers supply outputs of 9 watts 
at 115 volts and 3 watts at 30 volts, re- 
spectively. Type SAI104H has been de- 
signed primarily for use in high-perform- 
ance servo loops and incorporates a de 
rivative control network. Power Supply 
PS108 is available for use with SA104H 
The SA112H Amplifier is intended for use 
in analog computer servo loops and is de- 
signed for velocity damping, furnished by 
a tachometer generator. Power Supplies 
PS122 for one amplifier and PS114 for 
three amplifiers can be furnished for use 
with the SA112H 

e Standard Oil Company (Indiana) 
David Graham, of Tacoma, Wash., has 
been elected Financial Vice-President of 
the firm. 

e Trans World Airlines, Inc., and The 
Glenn L. Martin Company . The first 
of an order of 40 Martin 4-0-4 was de- 


livered to T.W.A. last November. These 
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twin-engine aircraft are to be 
medium- and sh 


used for 
haul service 

@ United Air Lines, Inc., and Eclipse- 
Pioneer Division of Bendix Aviation Cor- 


poration \ iditional 64 aircraft of 
United’s Mainliner fleet—-44 DC-6’s and 
20 DC-6B’ vill be equipped with the 


“flight path control” 
approach syste1 
order for this 
Pioneer 


automatic landing 
upon the delivery of an 
mount placed with Eclipse 


e Westinghouse Electric Corporation 

The many components for the control of a 
tor which were previ- 
ously scattered out the aircraft have 
been brought to ther on 
This panel, whicl 


d.c. aircraft ge 


a single panel 
s standardized dimen 
sions and a multiterminal plug connector 
through which the connections are 
made, has be ted as standard by the 
military forces for all planes employing 
d.c. electrical 


yst S A new medium 


intensity runway light, Type LD, has been 
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designed for use as day and night markers 
of noninstrument runways, landing strips 
and taxiways of all classes of airports. It is 
available in three general types of mount 

ing assemblies: 


base-mounted; column 
mounted for separate burial transformer; 
and colurnn-mounted for integral-mount 
ing transformer . An arrangement to 
borrow $250,000,000, with an option for 
additional $50,000,000, from a group of 
stitutional investors has been announced 
This loan will finance the company’s 
$296,000,000 expansion program and pro 
vide necessary working capital for an in 
creased volume of business Leon R 
Ludwig, Director of Engineering and R¢ 
search for the Atomic Power Division 
Westinghouse, died at his home on Novem 
ber 14 after a 6-week illness 

e Wright Aeronautical Division, Curtiss- 
Wright Corporation Edmund P 
Aldous, former Mayor of Wyckoff, N-]., 
has been named Assistant Controller 


Meet Your Section Chairmen 


Earl E. Morton 


Hagerstown Section 


Even before Earl Eugene Morton 
reached high-school age, he had decided 
that aeronautics would be his profession 
when he grew up. 
Airplanes had been 
a source of fascina- 
tion to him as long 
as he could remem 
ber, and, had his 
evesight been bet 
ter than it is, he 
probably would 
have trained as a 
But things being as they 
were, he became an aeronautical engi 
neer. 


career pilot. 


To him, every day in aviation is 
an interesting episode; one lives with it 
and every day is new and different. 

Born on August 17, 1921, in Braeburn, 
Pa., Mr. Morton was graduated from 
New Kensington High School in 1938 as 
valedictorian of a class of approximately 
400 students. He attended Carnegie 
Institute of Technology for 4 years and 
in 1942 was graduated with honors, re 
ceiving his Bachelor of Science degree in 
Mechanical Engineering with an Aero 
nautical Option. 

During the interim between his junior 
and senior years at Carnegie Tech, Mr 
Morton worked as Experimental Test 
Engineer at the Pratt & Whitney Air 
craft Division of United Aircraft Cor 
poration. The year of his graduation, 
he accepted a position with United Air 
craft Corporation’s Chance Vought Air 
craft Division as Senior Aerodynamicist. 
In 1946, he moved over to the Fairchild 


Aircraft) Divisior 
and Airplane Cory 
itv of Assistant C 
The following y 
his present post 


Fairchild Engine 
ration in the capac 
hief of Aerodynamics. 
he was promoted to 
Chief of Aerodynam 


ics at Fairchild 1 placed in charge 
ermodynannics (heat 
ing, ventilating, and anti-icing), and 
power-plant anal 

Mr. Morton W S¢ 


tivities 


of aerodynamics, tl 


recreational ac 
fishing, and 
1943 to the 

In addition 
to his membership in the 1.A.S., he also 
belongs to the Society of 
Military Engineers 
of Mechanical Engineers, where he is a 
member of the Heat 
Aircraft Heat Transfer Committee; P1 
Tau Sigma; Phi Kappa Phi; Sigma Xi; 
and Fairchild Pegasus Club. 


include hunting, 
bowling, was married in 
former Marilyn M. Flemm. 


American 
American Society 


Transfer Division's 


William C. Heath 


San Diego Section 


William Clarence Heath, Chief Engi 
neer of the Design Engineering Division 
at Solar Aircraft Company's San Diego 

plant, has designed 
the exhaust svs 
tems for many 
military and com 
meycial aircraft. 
le holds Patent 
81426, Flexible 
xhaust Joint, and 
Patent 2451285 
Exhaust Structure 


r Resiliently 
Mounted Engines. Currently, he has 


many other patent applications pending 


3orn in New York City on September 
20, 1900, Mr. Heath joined the U.S 
Marine Corps in 1918 and served until 
1922 when he was discharged. He wasa 
member of the U.S.M.C. Reserve from 
1928 to 1940. During World War II 
he served as a member on the Technical 
Industrial Intelligence Committee of th« 
Joint Chiefs of Staff on a special mission 
to Germany for the purpose of investi 
gating the German developments in the 
jet-engine field. 

Mr. Heath has been associated with 
aeronautics since he first came with Solar 
Aircraft in 1937. He had been in con 
struction and welding work prior to that 
From 1926 to 1935, he was a building 
construction engineer for Rochester Gas 
and Electric Company and for A. \ 
Hopeman and SonsCompany. In 1935 
he went with Allan Iron and Welding 
Works where he was in charge of design 
and fabrication of welded structures. 

“Probably the most interesting epi 
sode of my career,’’ Mr. Heath writes 
“happened during World War IT while 
in Europe on a special mission for the 
Joint Chiefs of Staff. I was assigned t 
the Munich investigate the 
German engine activity in that area and 
found it was only 75 miles from Imst 
Austria, where my son, Bill, Jr., was 
serving with the Sixth Army. I had 
occasion to go near Imst and located 
him, much to his surprise, since he was 
unaware that I was in Europe. After 
some discussion with his Commanding 
Officer, he was granted a 7-day furlough 
which he spent with me traveling through 
Austria and Germany in a Jeep.’ 

Mr. Heath, who relaxes by doing 
woodwork in his home workshop and by 


area to 
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NOW AVAILABLE 
New “Teflon”’{ Coated Glass 


Fabrics, tapes and laminates in ex- 
perimental quantities. Outstandingly 
versatile new material for the elec- 
trical industry. Made from woven 
glass fabrics coated with polytetra- 
fluoroethylene. 

A few properties: high and low 
temperature resistance (may be used 
continuously at 200°C.); excellent 
electrical properties;extremely tough, 
unaffected by all known chemicals, 
excepting molten alkali metals under 
normal conditions; negligible water 
absorption; unaffected by outdoor 
weathering. And ‘“Teflon”’ has excel- 
lent non-sticking characteristics. 

For further information, clip and 
mail coupon below. jrec. vu. s. PAT. OFF. 


ENGINEERING REVIEW 


Tests by Du Pont Engineers give 
new proof of the outstanding serv- 
ice qualities of ‘‘Fairprene.”’* 

Engineers set up a panel of 
standard automobile fuel pumps, 
each with a ‘‘Fairprene”’ dia- 
phragm. At a simulated speed of 
80 miles per hour, ten times the 
normal volume of gasoline was 
shot through the pump. The test 
lasted for 1500 hours, causing the 
diaphragms flex-wear equal to 
120,000 miles on the road. And 
at the end of this time the ‘‘Fair- 
prene” diaphragms were still in 
good operating condition! 

In many kinds of diaphragms 
—and in hundreds of other indus- 
trial applications —Du Pont 
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“FAIRPRENE” FUEL PUMP DIAPHRAGMS 
STILL GOOD AFTER 120,000 MILES 


“‘Fairprene”’ excels. It is tough 
and light . . . remains unaffected 
by gasoline, kerosene, oil, grease, 
air or oxygen. It stays flexible in 
both high and low temperatures 
. . . has low permanent set and 
drift. 
Technical Help for You 

Du Pont engineers can help you 
evaluate “‘Fairprene” for design- 
ing new products or making im- 
provements in present products 
or methods. They’ll gladly work 
with you in engineering special 
grades of “‘Fairprene”’ to meet 
your specific needs. For prompt 
assistance, fill out and mail the 
coupon below. Do it today! 


MM M E. I. du Pont de Nemours & Co. (Inc.) 
| Fabrics Division, AE-1 | 
Empire State Building, New York 1, N. Y. 
synthetic elastic compositions | | I am interested in Du Pont Technical Service. | 
“ “ | |_| Please send me booklet ‘“‘FAIRPRENE’ synthetic elastic | 
ENGINEERED TO DO YOUR JOB BETTER onsealinen” 
| [_} Please send me Technical Bulletin ** ‘TEFLON’ Coated | 
| Ulass Fabrics.” | 
ort | Name Title 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY | 
*"FAIRPRENE” is Du Pont’s registered trade mark for its line of products | | 
made from synthetic elastomers available in the form of coated fabrics, sheet | Address | 


| L | 
| 
| 
I | | 
| 


remodeling his home, attended the 
Marine Corps Institute, Alexander 
Hamilton Institute, and San Diego 
Evening College. In addition to being 
an Associate Fellow of the I.A.S., he is a 
Member of the Society of Automotive 
Engineers and the American Society of 
Mechanical Engineers. He also be 
longs to the National Association of 
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Foremen, San Diego Chamber of Com 
Diego Club. 


ind his wife, the former 


merce, and Sai 
Mr. 


Ragnhild V. Nelson whom he married 


on December 12, 1923, have four chil 
dren Phe re Bill, Jr., 27 years of 
age, Dorotl H. Wilkinson, aged 25, 
Arthur N »}, and 9-year-old Bar 
bara ] 


|.A.S. Sections 


Buffalo Section 


Hans Weichsel, Jr., Outgoing Secretary 


A meeting of the Buffalo Section was 
held on October 24 at which time ap 
proximately 70 members were in attend 
ance. At this time, Emerson Stevens 
presented the Treasurer's Report, and 
the following officers were elected unani 
mously for the 1951-1952 vear: Chair 
man, Richard Frost; Vice-Chairman, Al 
Krivetsky ; Secretary, W.B.Champney; 
and Treasurer, Ray Greenwald. 

Bart Kelley, Chief Engineer, Helicop- 
ter Division, Bell Aircraft Corporation, 
presented Bob Lichten, who spoke on 
“Convertible Aircraft) Development.’ 
Phe lecture was illustrated by slides and 
a movie. Following this informative 
lecture by Mr. Lichten, helicopter 
movies were shown, including the films, 
Military Utility and A\ercy Has Rotary 
Wings. 


Chicago Section 
Alfred F. Stott, Secretary 


On November 6, the Chicago Section 
held its monthly meeting at the Globe 
Corporation’s Aircraft. Division. The 
company sponsored a fine cafeteria 
style dinner that was prepared and 
served by the girls emploved in_ the 
office. One hundred and sixty members 
and guests enjoyed this wonderful meal. 
A conducted tour of the facilities fol 
lowed, and several Globe engineers, who 


are IAS. 


members, conducted the 


groups. Those acting as guides were 
George Schmalbeck, Robert Saff, Nelson 
Beck, Stewart Durant, and Thyra 
Hartong. Some features of the tour were 


the operation of an S-in. High-Speed 
Resonant Athodyd, which was explained 
by Norbert Schnaubelt, a Project Engi 
neer; the drop testing of the XKD5G-1 
fuselage, in charge of Charles Bonnette, 
Chief Structural Engineer, who com 
mented on the test; and a control 
demonstration and display of the 
KD6G-2 pilotless target, which was 
conducted by Benedict Vinicky, 
ect Engineer. 

Following the dinner and tour, the 
group was called to order by Dr. H. L. 


a I 


Hull, Vice-Chairman. In behalf of the 
Chicago Section, he thanked the Globe 
Corporation for making possible such an 
enjoyable evening and introduced Robert 
H. Wendt, Chairman, who is Vice 
President 

Globe's Aircraft 
welcomed those 
them for assist 
fiftieth vear operation 
groups from the 


Manager of 
Mr. Wendt 
present and thanked 
ing Globe celebrate their 


General 
Division 


The various 
organizations in the 
area were introduced. He introduced 
Harold Wackelein and commended him 
for doing sucl ne job in arranging and 
ening’s festivities. A 

World from 78 Miles 


conducting the « 
sound movi 


Up, was 1 shown and everyone 
enjoved the intry from various alti 
tudes as well as the cameras and tech 


nique used 11 iking the picture. Fol 


lowing this, Cam Lusty, Director of 
Engineering Sales, was introduced 


arious models of tar 


He described the 
gets produced Globe and commented 
on an excellent 


their targets 


colored film showing 
light 


Detroit Section 


kK. E. Smith, Secretary 

At the first meeting of the fall season 
60 member students heard Asst 
Prof. Keith A. Pierce of the University 
of Michigan's MeGrath-Hulbert Obsery 
atorv. who resented a_ stimulating 
paper on ‘“‘An Astronomer Looks at 
Interplanetat Flight.” 


Pierce outlined the 


Professor 
basic problem of 
achieving the required escape velocity to 

well” of the earth's 
gravitational field and to navigate to 
the moon's potential ‘‘well.”’ 


problems were dis 


leave the potent 


rhe two 
body and three 
cussed brief] ind 


several example 


orbital paths ft the earth to the vi 
cinity of the were displayed with 
slides. The 


sults of a ste] 


shown were the re 
step solution of the 
three-body probl 

The possibilities and potentialities of 
a satellite ship were discussed, and a 
tentative idea what 
might Jook like was also presented. A 
space trip to Venus was recommended 
interesting and most 


a space ship 


as being the 
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likely to succeed in view of the atmos 
pheric conditions on that planet. Pro 
fessor Pierce said that, as soon as engi 
neers can get a rocket ship to the escape 
velocity, the astronomer will be ready ti 
take over the space-navigation problem 
A lively discussion period followed his 
talk. The meeting was held at the 
Engineering Society of Detroit on Octo 
ber 2. At a business meeting prior to 
Pierce's talk, Prof. Johr 
Leucht, Vice-Chairman of the 


Professor 
Detroit 
Section, announced the resignation of 
the Chairman, F. A. Hiersch 

> At the November 7 meeting, Profes 
sor Apfel, Chairman of the Department 
of Geology, Syracuse University 
sented “Antarctic in 
Kodachrome 


Summer” with 
Professor Apfel 
was a member of the second expedition 

Task Force 57) to the Antarctic after 
World War II. The major objective oi 
the second expedition was to obtain 


slides 


accurate fixes on certain important land 
marks so that aerial photographs taken 
on the first expedition could be used 
more efficiently for mapping. High 
praise was given the Bell and Sikorsk 
helicopters without which the work 
the expedition would not have been pos 
sible in the short time available. Excel 
lent color slides were shown of the vari 
ous landings on the Antarctic continent 
including Little America I, II, III, and 
IV, and the rescue of the Finn Ronnie 
Expedition which had been trapped 
the ice floes for 15 months 


Los Angeles Section 
Milton A. Miner, Secretar) 


On October 1, Col. George W. Go 

U.S.A.F., Chief, Photograph 
Laboratory, Engineering Division, Air 
Materiel Command, Wright-Pattersor 
Air Force Base, Ohio, spoke on ‘‘Modert 
Aerial Photography 

Colonel presentation was 
highlighted by a three-dimensional color 
strip film taken in action over Korea 
Che necessary glasses for viewing th 
film were supplied to all in the audienc: 
rhe discussion included a descriptior 


dard 


Reconnaissance 
Goddard's 


current aerial photographic techniques 
and the new camera equipment being 
used by the Air Force. This progran 
was presented by the Armed 
Communications Association 


Forces 


> A second specialists meeting was heli 
on October 25 with “Cockpit Coolin, 
of High-Speed Aircraft’’ as the topic 
[The speaker was E. W. Cornwall, Ait 
Conditioning Designer, Mechanical 1) 
sign Section, El Segundo Divisio1 
Douglas Aircraft Company, Inc Mi 
Cornwall discussed the timely subject 
of cockpit comfortization for high-spe¢ 
aircraft. He also discussed the aspects 
of cockpit fogging, aerodynamic heating 
solar radiation, and thermal insulatior 
Mr. Cornwall has had experience wit! 
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= MORE FOR YOUR MONEY 
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BENDIX SGINFLEX 


Profes 


ELECTRICAL CONNECTORS 


With 


Apfel 


MOISTURE PROOF 


if land 


taken 


Vari 
Sas The importance of a completely moisture- 
I, and . proof electrical connector can scarcely be 
onni¢ exaggerated. But in addition to this impor- 
mail e Radio Quiet tant characteristic, there are a host of other 
exclusive features that make Bendix Scinflex 
e Single-piece Inserts connectors outstanding for dependable per- 
Vibrati f formance. For example, the use of Scinflex 
dielectric material, an exclusive Bendix 
o e Light Weight development of outstanding stability, in- 
; creases resistance to flash over and creepage. 
A e High Insulation In temperature extremes, from —67°F. to 
oe Resistance +275°F. performance is remarkable. Dielec- 
deri tric strength is never less than 300 volts per 
yh . — mil. If you want more for your money in 
he = eo electrical connectors, be sure to specify Bendix 
“OLOT ~ 
Ai e Fewer Parts than Scinflex. Our sales department will be glad 


tise any other Connector to furnish complete information on request. 


® No additional 
solder required 

High strength aluminum alloy 

. . . High resistance to corro- 

sion... with surfaee finish. 

CONTACTS 

High current capacity ... Low 

voltage drop. 

SCINFLEX ONE-PIECE INSERT 


High dielectric strength .. . 
High insulation resist 
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CONCAVE X 


AIRCRAFT BEARINGS 


Pressures, shocks and forces on vital control bearings 
have increased many times over World War II high 
performance aircraft. Yet, Shafer bearings adequately meet 


these new demands with no increase in size 
in weight . . . with reserve strength to spare 


. no increase 


Proven for a third of a century, the basic ConCaVex roller 


bearing design provides unmatched shock and | 


vad capacity, 


low friction and integral self-alignment together with 
space-saving, weight-saving compactness—sound reasons 
why Shafer’s are today’s No. 1 choice for aircraft. 
Compare them. Test them. You’ll see why the steadily 
growing trend is to ‘“‘Shaferize’”’ on every type of airborne 
craft 
Aircraft Bearing Catalog No. 50. SHAFER BEARING 


CORPORATION, 801 Burlington Ave., 
Downers Grove, Illinois 


from cargo ships to rocket fighters. Write for 
j 


SINGLE ROW, DOUBLE 
ROW AND ROD END, 
SELF-ALIGNING, 
SHIELDED, AIRCRAFT 
ROLLER BEARINGS 


| 


The best in 
Industrial 
Bearings, too! 


Ask for new Industrial 
Catalog No. 51. 
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the cockpit design of several high-speed 
aircraft, including the D-558-II and the 
XF4D-1, and was therefore well quali- 
fied to discuss the subject. 

> The feature dinner of the month was 
a talk by Bill Bridgeman, Test Pilot for 
Douglas Aircraft Company; his sub 
ject was ‘“‘Pilot’s Comments on High 


Speed Flight in the Skyrocket.”” (Mr, 
Bridgeman’s address will be found in 
full elsewhere in this issue.) Mr. 


Bridgeman was introduced by Ed Hein« 
mann, Chief Engineer, El Segundo 
Division, Douglas, who was principally 
responsible for the design and develop 
ment of the record-breaking Skyrocket 
Mr. Heinemann also answered a num 
ber of the more technical questions that 
came at the end of Mr. Bridgeman's 
talk. The meeting was held on Octo 
ber 18. 

> The October activities were con 
cluded with the I.A.S. fourth Social 
Mixer on October 26. Paul Smith’s 
magician act was the highlight of the 
evening. Many types of games plus 
refreshments for all present kept the 
evening both active and interesting 


Seattle Section 
Richard D. Fitzsimmons, Secretar: 


At the December 6 meeting, Messrs 
George S. Schairer and Lysle A. Wood 
jointly presented their impressions and 
experiences resulting from their recent 
extensive tour of the British air-fram 
and engine manufacturers, made in con 
junction with the $.B.A.C. British Ai 
Show at Farnborough and the joint 
I.A.S.-R.Ae.S. Conference at Brighton 

In general, Mr. Wood, Chief Engi 
neer, Boeing Airplane Company, co 
ered the manufacturing and general d« 
sign problems, while Mr. Schairer, Chie! 
of Technical Staff, Boeing, covered the 
detail design problems associated witl 
the new British configurations. Colored 
movies and slides, providing an interest 
ing résumé, were shown following the 
main talks. 


Toronto Section 
S. L. Britton, Secretar, 


\ ‘Members Only” meeting was held 
on September 26 when members wert 
invited to visit the Photographic Sur 
vey Corporation Ltd., of Toronto. I 
all, 25 members were treated to a1 
educational and enjoyable evening's 
entertainment by the hospitable staff 

The Photographic Survey Corpora 
tion consists of a number of divisions 
several of which are housed beneath the 
one roof of the Toronto plant Phe 
members were first taken through the 
Photographic Survey Section which, in 
conjunction with Kenting Aviation 
Ltd., carries out the extensive air photo 
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Are you faced with a tough and also for vent and drain lines. Both helical 
<=. wt design problem where con- (spiral) and annular (ring) type convolutions are 
nectors must move, flex or available—with or without outside wire braiding. 


absorb vibration under high temperature and pres- 
sure conditions? Chances are American can solve also— 
it—and quickly. 


Light-weight American Stainless Steel Flexible ®@ Ignition 


Shielding 
Assemblies, such as shown above, are specially Conduit 
Assemblies 


adapted to aggravated aviation conditions — par- ‘tena tl 
ticularly in jet aircraft. They maintain tightness as 
Shielding 
Conduit to 
Military 
Specifications. 


and extreme flexibility throughout a long life under 
severe vibration. Because of this, they have been 
used for lines carrying fuel, oil, hot air, coolant:air, x 
/ @ Flexible metal 
air ducts, 
exhaust lines. 


Send us details of your shielding or flexible 
connector problem, Our experienced sales and 
engineering staffs will gladly make suggestions. 
The American Brass Company, American 

Metal Hose Branch, Waterbury 20, Connecticut. 


52253 


@ Parachute rip 
cord housing. 


AnaconpA 


mune to consumer 


FLEXIBLE METAL HOSE AND TUBING 


d * 
juali 
q 
move... 
| its your 
can helo = 
! 
I — Photo Courtesy United Air Lines 
wherever connectors must move. ACCAHE 
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graphic phase of the company’s opera- 

tions. Kenting Aviation has at its dis- 

posal approximately 23 aircraft, includ- 

ing P-38's, Mosquitoes, helicopters, 

Hudsons, Ansons, and PBY flying boats, 

| 20093 FUEL HEATER PUMP - all having a specific application in the 

: variety of aerial photographic work that 

4 G.P.H. at 40 PS... the company is required to do. The 

Toronto branch of the company carries 

out all the flight planning, cost esti- 

mates, and scheduling of aerial survey 

jobs and completes the cycle by develop- 

ing, printing, and setting up the aerial 

maps for the customer with amazing 

efficiency. One of the jobs now being 

undertaken by this organization is the 

mapping of the Province of Alberta from 

the air, a job that covers an estimated 

11,400 sq. miles and will require 1,320 
photographs. 


The members were conducted through 
the various process rooms and shown 
specific examples of the complexity of 
the work connected with covering all the 
necessary data and the many ingenious 
devices that are used in preparing these 
data for the customers. In most of 
this work, Photographic Survey has had 
to develop continually its own tech 


MOTOR DRIVEN 


PUMPS 
FOR AIRCRAFT 


niques and processes in order to keep 
costs to a minimum and yet give the 
customer as accurate information as 
possible. 


The members were shown through the 
modern ‘‘model’’ shop and electronic 
laboratory, where highly skilled engi 
neering teams have developed, through 


ADEL presents a wide range of 
Motor Driven Aircraft Heater, Anti- 
Icing, Hydraulic and Fuel System 


the past 4 vears, the air-borne magne 
Pumps with a wide spread in capacity 


tometer, the air-borne profile recorder 
and application. Completely designed # 23650-2 ‘EMERGENCY a radar altimeter), the Solar Compass 
and manufactured by ADEL, they and a ground-position indicator for the 
meet or surpass all AN standards to HYDRAULIC SYSTEM PUMP R.C.A.F. The members were also 
provide dependable pump perform- GPM at 1500 P.S.I. shown through a large loft or mapping 
ance. Illustrations indicate the com- Intermittent 24 V.D.C. motor room, on the floor of which is laid out 
pact, relative scale of dimensions. Weight 7.5 |bs. the individual photographs taken 
ADEL also produces a complete line Se the flight cameras he 
of Aircraft Hydraulic and Pneumatic The evening was concluded with A 
Control Equipment, Engine Acces- refreshments served through the cour Ne 
sories and line supports. tesy of Photographic Survey Corpora he 
For complete engineering specifi- ome je 
cations and counsel, address ADEL tk 
DIVISION, GENERAL METALS meeting was Ira G. Ross, Head, Wind 
CORPORATION, 10775 Van a lunnel Operations, Cornell Aeronautt A 
Owen St., Burbank, California. # 23383 cal Laboratory, Inc. Mr. Ross was 8 
PROP FEATHERING PUMP introduced by Chairman H.C. Luttman 
pet to a group of 60 members and guests ti 
5 G.P.M. at 1000 P.S.I. gathered in the New Mechanical Build 
Intermittent 24 V.D.C. motor ing at the University of Toronto 
x Weight 21.0 lbs. Mr. Ross gave a descriptive talk « 


the experimental method used by the 
practicing aerodynamicist to obtain ad 
hoc information supplementing — the 
more general data issued by such re 
search organizations as the N.A.C.A oe 
and R.A.E. Flight testing and wind 
tunnel methods were compared and ex 
amined in detail. The speaker wa 
admirably suited to his subject, havir 
been Head of Flight lesting for Curtis 
Wright Corporation 


DIVISION OF GENERAL METALS CORPORATION * BURBANK, CALIF. * HUNTINGTON, W. VA. 


It was pointed out that new aircrat 


ILWAY & POWER ENGINEERING CORPORATION, LIMITED tvpes were, to a great extent, extrapola 


ADE L 
24000 susmerceo 
FUEL BOOST PUMP 
G.PH. at 12 
Continuous 24 or 12°V.D.C 
motor. 
Manufacturers of Aircraft Equipment 
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HE Convair B-36 has speed, manueverability, 
firepower, accuracy, eyes that see in the dark, 
and power to get to extreme altitudes. Here’s 
how it gets these qualities. 

A special General Electric turbosupercharger system 
soups up the piston engines to give normal rated 
horsepower up to extreme altitudes. Four G-E J47 
jets supply more than 20,000 pounds of additional 
thrust. 

A G-E remote control armament system locates the 
gunner in a pressurized compartment away from his 
guns. G-E fire control radar tracks attacking fighters 


to supply aiming information. G-E electric com- 


ake a look at the CONVAIR B-36... 


sal 36D version of famed intercontinental bomber 


...and see what makes it potent 


puters make the defensive counterpunching faster 
and more accurate. 

Ignition transformers on the engines, tiny fractional 
horsepower motors in the propellers, governors on 
the power system, position indicators, voltmeters, 
all do their part in keeping the big 
bomber strong. 

Like any artist proud of his work, General Electric 
places its signature on these products. For more 
information on aircraft equipment that wears this 
badge of dependability, telephone your nearest G-E 
aviation specialist or write Apparatus Department, 
General Electric Company, Schenectady 5, New York. 
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Aircrait instruments 


and controls 


For precision and dependability 
look to Kollsman 


KOLLSMAN 
INSTRUMENT CORPORATION 


Elmhurst, New York -- Glendale, California 
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tions of previous ones. The fact that 
in general, flight testing was not ex 
ploited to its utmost to aid in this extra 
polation was deplored. Cost was usu 
ally the limiting factor in flight testing 
but, if the need were great enough 
satisfactory instrumentation and testins 
were possible. General test instru 


mentation was reviewed with particular 


emphasis placed on the use of strait 


gages. Numerous interesting examples 


~ applied instrumentation were cited 
concluding with a description of flight 
flutter testing. Delay in the reduction 
of data was considered by many to be a 
major limitation of flight testing 
rurning to wind-tunnel testing, it was 
emphasized that the wind tunnel was a 
powerful tool with certain limitations on 
measurements and operation, particu 
larly in the transonic régime where the 
problems of tunnel stabilization and re 
flected shock waves had to be dealt with 
Types of models and methods of mount 
ing were depicted. Reflection plane 
models with nonmetric boundary-layer 
islands had shown good agreement with 
full-scale models. One method of treat 
ing the aeroelastic problem in the wind 
tunnel was to build an iterative series of 
dynamically similar models. 

In conclusion, Mr. Ross re-empha 
sized that, in general, data obtainable in 
a wind tunnel could also be obtained by 
flight test with generally good agree 
ment. 

Following a lively discussion period, 
the speaker was thanked by J. A. Cham 
berlin, Chief Aerodynamicist, A. V. Roe 
Canada Limited. 


Texas Section 
Roland Christy, Outgoing Secretary 


Members and guests of the Texas 
Section held a dinner meeting at the 
American Legion Hall in Grand Prairie 
Tex., on November 15. 

Edward A. Kurzawa, Chairman, gave 
a splendid résumé of the past year’s 
activity and introduced the following 
officers who were elected for the coming 
year: Chairman, P. Alberti; Vice 
Chairman, W. A. Clegern; Secretary, 
C. L. Seacord; Treasurer, D. G 
Andreoli; and the Advisory Board 
Members, R. C. Donovan, A. I. Sibila 
W.C. Dietz, and Lt. Comdr. E. Otte 

Mr. Kurzawa then presented H. Marx 
who introduced the guest speaker, J. W 
Larson, Chief Engineer, Fort Worth 
Division, Consolidated Vultee Aircraft 
Corporation. As Mr. Larson had re 
cently visited Europe attending the joint 
meeting of the Royal Aeronautical 
Society and the Institute of the Aero 
nautical Sciences and witnessing the an 
nual air show at Farnborough, England 
sponsored by the Society of British Air 

craft Constructors, he chose as his sub 
ject, “Operation Farnborough.” 


put 
I 


he | 
ars 
color 

A 


man 


ese! \I 
es 8 ol 
e ees 8 
ee ment 
ee ees ® 
es cralt 
ee 8 
ee 
es the 
e 
e 
8 
s 8 | 
e & 
he | 
e 
e 
| | 
per 
Cw 
| 
pri 
et seat elec 
es a Bt 
& 
seen 
sases 
rh 
4, a,° 
cu 
e 6 ty 
eeeee 8 
© @ @ 
eee 
) 
R 
one p 
4 y/ 
1 


woe 


Mr. Larson gave a vivid description 
of England’s beauty, way of life, and 
hospitality of the people. He com- 
mented upon the various types of air 
craft being produced by the manufac 
he visited. 
of the latest designs were shown at the 
annual Air 
the S.B.A.C. arranged an impressive 
and beautiful display. Also, their pilots 
put on a thrilling show demonstrating 
the performance of their aircraft. Mr. 
Larson concluded his talk by showing 
colored movies taken of the air show. 


turers that Those aircraft 


Farnborough Show where 


A second film, Strategic At 


mand, was also shown, 


Com 


Twin Cities Section 
Mary Teigen, Secretary 


On the evening of November 28, 68 
met in an auditorium of the 
University of Minnesota to complete the 
irrangements for the establishment of a 
win Cities Section of the I.A.S. The 
primary object of the meeting was to 


persons 


elect officers for the section. The re 
sults were as follows: Chairman, Don 
©. Benson; Vice-Chairman, Alfred 


EK. Cronk; Secretary, Mary Teigen; and 
lreasurer, Lt. John C. Mitchell, U.S.N. 
The advisers of the section are: Prof. 
Ralph Prof. John Akerman; 


|. B. Lamont; and Orin Johnston. 


Upson ; 


As part of the evening’s program, Jim 
Anderson, of Research, Inc., gave a dis 
cussion on the various types of helicop 
ters, including the hydraulically driven 
type of a design developed by his com- 
pany. He showed a model of the design 
to the group 


Washington Section 
J. H. Sidebottom, Secretary 


The November 6 meeting was opened 
by the I.A.S. President, Rear Adm. L. B 
Richardson, U.S.N. (Ret.), who spoke 
briefly on his recent visit to London and 
participation in the joint R.Ae.S.-I.A.S 
meetings there. 

President Richardson commented par 
ticularly on the excellence of the papers 
presented and the exchange of ideas 
through gatherings. He ex 
pressed his conclusions that the British 
ire determined to rule the foreign air 
transport field with turbine-powered 
urcraft and, at this point, they show 
great promise of achieving their objec 
tives in the next 5 vears. 


social 


Richardson introduced 
three representatives from the Foreign 
Survey Group of the C.A.A. Prototype 
\ircraft Advisory Committee, who gave 
their impressions of recent developments 
that they viewed in England, France, 
Switzerland, the 
countries 


President 


Scandinavian 
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MEET JOINT 
ARMY-NAVY 
SPECIFICATIONS 


UG and AN CONNECTORS 
RG CABLE and WIRE 


JAN TRANSFORMERS} 
JAN and SPECIAL 


MILO offers SERVICE! 


PRICES and INFORMATION ON REQUEST 
© PHONE—15 TRUNK LINES 
© DIRECT W.U. WIRE—MILO-WUX-N.Y. 
TELETYPE—TWX-NY1-1839 


JAN CONDENSERS 
JAN RESISTORS 


PURPOSE TUBES 
JAN SWITCHES 
JAN RELAYS 
JAN PARTS of ALL TYPES 


200 GREENWICH STREET, NEW YORK 7; N. Y. 


Cable Address: MILOLECTRO 


JAN-TYPE 


COMPONENT 


tion. Address 
Dey 


LETE SOURCE 
for 


MOST COMPLETE | 
STOCK IN THE NATION! — 


(MILO has ) 


Everything! 


MILO stocks the products of over 200 
nationally-known electronic equip- 
ment manufacturers, including their 
complete lines of JAN parts, which 
meet the rigid Joint Army-Navy Speci- 
fications. No matter what your need in 
any electronic category, MILO has it! 


IMMEDIATE DELIVERY 
—from STOCK! 
All Types SYLVANIA 
SILICON CRYSTALS 
GERMANIUM XTAL DIODES 


Avoid production delays! We stock all 
standard types and sizes — for all 
applications. 


1952 CATALOG! 

NEW READY SOON! 

Over 1100 Pages! 
Purchasing Agents! Chief Engineers! 
Reserve your copy NOW of our new 
1952 catalog, listing all the latest 
equipment in the industry. Over 75,000 
items, 7000 illustrations. An invaluable 
aid in your work. Write on your com- 


pany letterhead, stat- 
ing your official posi- 


yt. AR 
Kee 


Send Today for This 
Valuable Book! 


& ELECTRONICS CORP. 


Tel. 


BEekman 3-2980 


The ONE Source for ALL your electronic needs. 
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Ken Gordon, from Boeing Airplar 
Company, discussed the air-frame de 
velopments, stressing the surprisi 
y. amount of agreement of the Europear 
ae manufacturers and the operators as t 
NOW. .9000 records the categories in which each type of ait 
; N craft belongs in the field of air transport 
per minute]! Mr. Ge don also covered new trends in 
aerodynamic structural develo; 


with the NEW POTTER high spad nent, stating that some of the ne wet 


| 
European aircraft appear vulnerabl | 
we from a competitive standpoint due to | 

, performance limitations associated with 

obsolescent aerodynamic design pra 


sn] 
j Lice 
co Ray Small, of General Electric Com 


pany, outlined the power-plant aspects 
of their European tour, highlighting the 
British transport program that includes 
a carefully planned, aggressive program 


IMMEDIATELY VISIBLE 
INSTANTANEOUS 


PERMANENT of service testing of new power plants in 
prototype and test-bed aircraft. It was 

DIGITAL indicated that centrifugal-type jet en 
gines will continue in use for short- and 

medium-range aircraft with the axial 

tvpe dominating the larger aircraft in 

eet the long-range field. Kerosene fuel is 

preferred for turbine engines, and the 


British particularly favor nonelectroni 
type controls. Emergency or stand-by 
controls are not used or contemplated 
He concluded that in overall turbine 
engine development, the U.S.A. and 

British appear on a comparable basis 
Potter Electronic coun- with the U.S. having an edge in quan 
ters, scalers, chrono- lity production and manufacturing 


techniques 
graphs and frequency- 


Designed to record mea- 
surements obtained on 


ay Captain Bill Moss, of Pan American 
time counters. (| | Dinninini = World Airways, outlined his experience 
13826 ihe i in piloting several of the British turbine 
Hh SS transports and the potential difficulties 

The Potter Instrument Co. a 


that may arise through the introduction 
of turbime-powered aircraft in the near 


High Speed Teledeltos 


Recorder provides a future He was highly complimentar) 
; of the handling characteristics of the 
permanent recording of ~~ 
tak British ships, particularly with respect 
igital information at ae to pilot comfort and ease of control 
rates up to 150 5 Pi POTTER RECORDING He envisioned no special problems 
answers per second. e trathe or navigational control which 
measurements are trans- Kg COUNTER CHRONOGRAPH could not be readily solved with aids 
: already available for commercial opera 
ferred to electrically sen- / uN or commercial ope 


/ Measures time 
sitive paper using four intervals up to 


stylii for each digit ar- / 0.10000 second 
ranged in the famous / in increments 
Potter (1-2-4-8) read-out. /! of 2.5 microsec- 
The records are indexed onds. (Higher 
| 
\ 


lions 


Captain Moss stressed the impor 
tance of the British approach to a 
cautious and lengthy flight-test program 
prior to the introduction of new trans 
ports in scheduled operation. He stated 
that it 1s obvious that the British are 


i i resolutions ar 
intermittently and con esolutions are working toward scheduled nonstoj 


trolled by the events also available.) 


Atlantic service, and it was not impos 

being measured. \ Applicable to projectile velocity meda- sible to assume that they will achieve 

j ; 4 surements, frequency measurements, this end within the next 2 years. The 

Write for information on \ geophysical measurements, teleme- U.S. cannot afford to overlook the head 

specific applications to \ tering and wherever/micro-second start that has been achieved through 

Dept. 3A. MG timing is required. the extensive British simulated sched 
uled-operation program, 

XS The meeting was concluded by an 


address by Wayne Parrish, Publisher 
POTTER INSTRUMENT COMPANY sr of American Aviation Publications, who 

; gave an interesting account of his recent 
facturers, and airports. 


 TELEDELTOS 

RECORDER 


AU AL ENGINEERING 


RYAN 


Answers 


RED HOT PROBLEMS 


Leading stainless steel fabricator for the aircraft 
and aircraft engine industries 


» Consult-Ryan on high-temperature metallurgy and ceramics. 


» I AIRCRAFT and AERONAUTICAL PRODUCTS 


RYAN AERONAUTICAL COMPANY 


LINDBERGH FIELD, SAN DIEGO, CALIFORNIA 
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AERONAUTICAL ENGINI 


ACTUAL SIZE 


Ij 


IR-CHECK 
VALVES 


Leakage Zero up to 4500 PSI. Working Pressure 
3000 PS! Max. Proof Pressure 4500 PSI Min. Burst 
Pressure 7500 PSI Min. Weight 0.07 Ib. aluminum, 
0.16 Ib. stainless steel (material optional). Ports per 
AND10056 for %4” tube. (Other sizes and ports per 
AND10050 available.) Temperature range —65° to 
+300°F. 

Performance features such as leakage zero— ‘straight 
through,” uninterrupted airflow—dependable serv- 
ice under icing conditions make the Cornelius Air 
Check Valve an outstanding unit designed specif- 
ically for pneumatic service. 

Let us help you with your pneumatic system develop- 
ments. Contact or write us for specific information. 


THE CORNELIUS COMPANY 


MINNEAPOLIS 1, MINNESOTA 
Pioneers in Developing Pneumatic Systems 
for Aircraft 


ERING REVIEW 


Illustration shows streamlined, 
“straight through" design which 
assures uninterrupted, free flow 
of air. Cornelius Air Check 
Valves have high flow capaci- 
ty with minimum pressure drop. 


Illustration shows position of 
poppet under high differential 
pressure condition. Note the 
metal to metal seal as well as 
the rubber seal. 


Illustration shows position of 
poppet under low differential 
pressure condition. Stream- 
lined poppet and rubber seat 
provide a positive leaktight 
seal with differential pressures 
as low as 0.5 PSI. 


SPECIFY CORNELIUS PNEUMATIC EQUIPMENT 


fTEBRUARY, 1952 


Despite the new developments 
foreign aircraft covered by the previou 
speakers, Mr. Parrish stated that, fe 
years to come, he expected the DC 
remain the standard of air-line trans 
ports throughout the world. He pre 
sented some interesting facts and 
figures to substantiate this contention 
lhe reason for the DC-3’s success is the 
ease of maintenance and simplicity 
design and operation which, to th 
majority of foreign operators, is abs« 
lutely essential. Any new aircraft mus 
have a high degree of reliabilit 
simplicity to be successful in operation 
under the limited facilities available t 
most countries. 


Student Branches 


The Aeronautical University, Inc. 


On October 1, an election of officers 
took place with the following results 
Chairman, John F. Jeglia; Vice-Chair 
man, Allyn R. Erickson; Secretary 


James E. Feeney; and _ Treasurer 
William C. Smith. Alfred F. Stott was 
selected as Honorary Chairman. The 


outgoing Chairman, Eugene A. Czeck 
presided; 23 persons were present 

Four films were shown on November 
8, 12, and 15. These were Avro’s Jet 
liner, The Story of the Sikorsky Helicot 
ter, The Whirlaway, and The Atr Force 
Voodoo, Chairman J. F. Jeglia presided 


University of California 


On October 24, a meeting was held to 
elect a Secretary-Treasurer which re 
sulted in the election of Dan Wing Lew 
to the position. Chairman Larry Won 
presided; 30 persons were present 

On November 9, a field trip to Hiller 
Helicopters was accomplished under 
the leadership of the faculty adviser, 
Prof. E. V. Laitone. 


The Catholic University of America 


At the November 8 meeting, Carl 
A. Krafft, Technical Representative for 
Boeing Airplane Company, gave 
illustrated lecture on “In-Flight Refuel 
ing.’’ Mechanical Engineering students 
and members of the University A.F.R 
O.T.C. were guests of the branch The 
meeting was led by Chairman Earl 
Erickson; 30 students were present 

Bernard Tabrini, Engineer with the 
U.S. Navy's Bureau of Aeronautics 
spoke on the “Development of a Nav\ 
Airplane” at the December 6 meeting 
Chairman Erickson presided ; 24 students 
were present 


University of Cincinnati 


A report from the University 
Cincinnati Student Branch advises that 
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the school’s aeronautical seniors are de 
signing and building a wind tunnel this 
vear as a cooperative thesis. The tun 
nel will be a return-flow type with a 
{-it. test section. It is to be installed 
in the aeronautical engineering labora 
torv and will have overall dimensions of 
approximately 40 by 20 ft. 

\ series of talks is being given by the 
students at the I.A.S. Student Branch 
meetings. The talks are concerned with 
the work that the students do on their 
cooperative work periods with various 
companies throughout the country 


Clarkson College of Technology 


On October 17, three films were shown 
to the 54 attending students. These 
fiins were Target for Tonite, Crash Fire 
Rescue, and Ditching Without Iedging 
Chairman William C. Martin presided. 


University of Colorado 


Three films were shown at the Octo 
ber IS meeting. They were Guided 
History, Carrier Deck Crash 
Hlazards, and Charge It to Unele. 
Chairman Burt R. Benson presided; 
14 students were present. 

At the October 31 meeting at which 
Chairman Benson presided, Major 
Robert E. Showalter of the Air Force 
R.O.T.C. unit at the University of 
Colorado spoke on the ‘Future Air 
Foree.”’ Sixteen persons were in at 
tendance 


University of Florida 


Colonel Charles Jordan, U.S.A.F., 
gave a talk at the October 30 meeting on 
“The Mission of Aeronautical Engineer 
ing at Eglin Air Force Base.’ Two 
movies on the operations at Eglin fol 
lowed the lecture. Chairman Roy 
IF. Dutton presided; 28 students were 
present 

On November 20, Comdr. J. Cate, 
U.S.N., and R. Eubanks, of the Aero 
nautical Engineering Division, Jackson 
ville Naval Air Station, Fla., spoke to 
the 24 attending students. Commander 
Cate spoke on ‘‘Props vs. Jets in Naval 
Aireraft,”’ and Mr. Eubanks devoted his 
lecture to “Civil Service Jobs.’’ film, 
The Skies Beyond, concluded the meet 
ing. Chairman Dutton presided 


Indiana Technical College 


MeDonnell Aircraft Corporation 
film, The Banshee, was shown at the 
October 30 meeting, which was at 
tended by 16. students. Chairman 
John W. Whitehurst presided. 


University of Maryland 


On November 15, John P. Poth, Chief 
Engineer, Engineering Research Cor 
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best for coupling 


cabin supercharger 


iResear i ercharger illustrated 
The AiReseal ch cabin sup 


ercharger and engine. These 
hstand a maximum of rn 

i 50°F. The unit 1s designed to use 
e inlet end under tempera~ 


cee °F, Max. In these and 
tures of —65°F. to +140°F. Ma ions the 


th and a 

iti i i d adaptability to a 
positive seal, light weight, an 
e resulted 
hich fulfills virtually all 
wyears of 
liarity on the 
hich results in great production 


employs Marman V-Band Coupl 
ducting between sup 
couplings must wit 


same couplings at th 


numberless other coupling applicat 
Marman V-Band provides great streng 


wide range of conditions, plus — 
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i standard line w 5 
without special 
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production line w 
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Save Cost, Time and Weight with Marman 


R-2 
FOR INFORMATION, WRITE DEPT. 


940 W. FLORENCE AVE. 
INGLEWOOD, CALIFORNIA 


69 


ILA.S. NEWS = 
ral Sy | 
FOO 
le 
hair | \ 
} 
Lew 
Vong 
liller =) 
rica 
Carl 
rh | | 
| 
lents | 


70 EXGIXNKERIANG REVIE 


als 


mechatronics 


AMPLIFIER 


a typical military application 


POWER SUPPLY 


IRE CONTROL 
RANGE SERVO 


D YAW STABILIZER 


MODULATOR 
We call it mechatronics 


as a symbol for Servomechanisms’, 
Inc., technique for the multiple and 
interchangeable use of standard, 
functionally packaged, servo 
components in varied electronic 


and electro-mechanical systems. 


Mechatronics fulfills the urgent 
need for: 


Spatial Adaptability 

Instant Maintainability 

® Training Simplicity 

© Ease of Assembly 

A typical Se 


vomechanisms, Inc,, assembly 


using packaged functions. 


we 


El Segundo, Calif. * POST AND STEWART AVES., WESTBURY, N.Y. * Ft. Lauderdale, Florida 


Nee;ris Pest 


ration, spoke on “Flig] 
efore 25 students attendin 
ne Chairman A. A. Bowers presid 
Three films from North Ameri 
Aviation, Inc., were 
November 20 meeting Chair 


Bowers presided; 25 were pre 


University of Minnesota 


Chairman Warren Eberspacher ¢ 


e November 20 meeting to order ai 
introduced the speaker Lieutena 
Commander Perry, U.S.N.R 


on the ‘‘Theory and Problems 
Operating Jet Aircraft from Carriers 
he meeting was attended b 
Chairman 


spoke 


Eberspacher presided 
the December 4 meeting at which 
persons were present 
H. LD. Wilstad, supervisor of several j 
propulsion test cells, Lewis Flight Pr 
pulsion 


] 
l 


Laboratory, 
ind, who spoke on ‘‘Facilities and Ri 
search Activities of the N.A.C.A 
Phe talk was illustrated with 


color 


North Dakota Agricultural College 


Chairman Robert Brun tl 


November 14 meeting at which Mervi 


L. Keedy, Assistant Professor of Ph 
it North Dakota, spoke on \\ it} 
ind the Pilot 


present 


Fourteen persons wet 


University of Notre Dame 


Qn November 7, 32 perso! 
present at the showing of the 
Aerodynamics Phe meeting was calle 
to order by Chairman Peter Skerret 


The Ohio State University 


Phe elected officers for the vear 195 


52 are as follows 


Chairman, Rt 

G. Docken; Vice-Chairman, Richart 
IX, Larson; Secretary, Sterling V. St 
ind Treasurer, Richard H. Edward 
On November 7, Frank McL. Mallet 
Associate 


ir? 


Protessor ol 
Engineering at Ohio State Ike 
Fechmeal Societies Ch 


presided ; 20) perso 


\t the November 21 
peaker was Jim Pearce, Chief of | 
Pilots for the Columbu 
Division of North 
Lin Mi 
Pesting Phirteen 


meeuns 


American Avia 
Pearce spoke on | 

person 
he meeting at which Chairman Dox 


pre sided 


The University of Oklahoma 


Pratap 1). Desai, a Graduate St 
rom India, spoke on “Strain Rosettes 


it the November 20 meetin: ( 


man Walter I. Meyers presided 


WIS 


were present 
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Hot or Cold...there 
is no temperature 


error in the Sturgess 


ensiometer 


QUICK, ACCURATE CONTROL CABLE TENSION 
MEASUREMENT under any temperature condition 
is a vital necessity to insure top performance 
and safety in today’s airplane. The NEW 
‘“Mitten-Grip” Sturgess Tensiometer can be 
used continuously to record control cable 
tension without checking or resetting to zero. 


Comfortable, one-hand operation, with built-in 
lock makes testing possible on cables 
where Tensiometer cannot be seen. 


Secondary cable tension measurement may 
be accurately recorded from 0 to 100 lIbs., 
primary cable tensions up to 2,000 lbs. 


No damage to the instrument can result from 
over-range use. Packed in felt lined wooden case. 


Write our nearest office for detailed information 


SCIENTIFIC CO. 


1430 GRANDE VISTA AVENUE, LOS ANGELES 23, CALIFORNIA 
25 STILLMAN STREET, SAN FRANCISCO 7, CALIFORNIA 
1915 IST AVENUE, SOUTH, SEATTLE 4, WASHINGTON 
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NEW... ."MITTEN-GRIP” 
STURGESS TENSIOMETER 


STANDARD T-5 TENSIOMETER gives 
the same accurate tension reading 

as the Mitten-Grip, but is lighter 
weight. It has locking unit and is 
one-hand operation. Packed in 
durable carrying case. 


NEW..."sPEED-RIG” Quick 
a Disconnect for control cables 


Just flip the Speed-Rig handle and 
control cable is instantly disconnected. 
To restore identical rig tension, just 
connect the unit, close the handle. 
Inter-changeable with existing turn- 
buckle installation, requires no tools 
for tension adjustment. 

Safety-wired handle cannot open if 
cable slackens. 

Available for cable sizes 
1/16” through 3/16” 
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IA.S 
Preprints of Papers Currently Available 
rice rice 
344 Operational Aspects of Turbo-jet Trans 326 A Theory of the Direct and Inverse Prob 
ports—R. Dixon Speas $0.¢ ems of Compressible Flow Past Cascade 
of Arbitrary Airfo hung-Hua Wu 
343 An Analytical Approach to the Fuel and Curtis A. Brown $0.35 $ 
Sloshing and Buffeting Problems of 
Aircraft—H. Luskin and E. Lapin ).3 325 Packaging of Airborne tronic Equip 
ment—Orville M 35 
342 Equilibrium Temperature of an Unheated : 
Icing Surface as a Function of Air 324 An Impulse-Momentum Method for Cal 
speed—Bernard L. Messinger ).5 slating Landing-Gear Impact Condi 
tions in Unsymmetrical Landing a 
341 Autopilot Flight Tests on the Constella- Yntema 0.5 8 
tion—R. L. Thoren and W. L. Howland 8 
323 Theoretical Investigation of everal Types 
340 Aerodynamic Forces Associated with of ngle-Degree-of-Freedom Flutter- 
Inlets of Turbojet Installations—D. D Harry L. Runyan, Herbert J. Cunning 
Wyatt. 3 ham, and Charles E. Watkin 0.50 ).85 
339 On the Deflection of Swept Cantilevered 322 Exploratory Wind-Tunnel Investigation of 
Surfaces—H. C. Martin and H. J Wings and Bodies at M 0.9 
Gursahaney. Charles H. McLellar ).50 ).8 
338 Analysis of Systems for Automatic Con BOGIES 
trol of Aircraft—James B. Rea 8 typersonic Flows 
stanford E. Neice and Dorris M. Ehret 9.35 
337 Problems of Standardizing Electronic 920 The Effect of Changes in Altitude on the 
Equipment for Aijircraft-——-Charles R Controlled Behavior of a Gas-Turbine 
Banks. vate Engine Himmel and Richard P 
Kreb 0.50 1.8 
335 Recent Investigation of Temperature Re 
covery and Heat Transmission on Cones 319 Desirable Longitudinal Flying Qualities 
and Cylinders in Axial Flow in the har and Means 
NOL Aeroballistics Wind Tunnel Them—F. B. Gustafsor 0.50 8 
G. R. Eber 0.50 
318 Determination of Elastic Wing Aerodynamic 
334 = Interrelationship Between Boundary Layer Characteristic William J. Gauah and 
and Base Pressure-——-H. H. Kurzwea 5 Joseph K. Slax 1.65 
333 An Investigation of a Rotor Blade Ther 317 Investigation of Flight Flutter Testing 
mal Ice Prevention System for the H-5 Techniques—Martin [ chwartz and 
Helicopter—E. F. Katzenberger 50 4 Donald L. Wrisley 0.50 ).8 
332 Dynamic Effects in Rotor Blade Bending 316 Di cacy Measuring Equipment for the 
A. H. Flax and L. Goland 1.65 Yerminal “ree—Joseph Lyman and 
eorge B. Litchford ) ).85 
331 General Aspects of Cabin Pressuriza 
tion—R. W. Rummel 0.3 314 Comparative gnificance of Transport 
at tatistic Rudolf Modley 0.35 2 
330 Some Results of Swept Back Wing Struc 
tural Studies—A. L. Lang and R. | 
Bisplinghof. 0.50 3 
329 Summary of Recent Experimental Investi 311. Damping in h of Bodies of Revolution 
gations in the NOL Hyperballistic: persor and 
Wind Tunnel—Peter P. Wegener. J 5( g 
328 A Limiting Case for Missile Rolling Mo 310 On tt at Tw nsional 
ments-—Ernest W. Graham La fot of Ga Pag 6 
327 ome Special Aspects of Air Transport 309 Frequency Allocation for stior e 
afety—C. Christenson ).3 tron Edwin Lee Whit 3 


Preprints should be ordered by number from: 


Preprint Department, Institute of the Aeronautical Sciences 


2 East 64th Street, New York 21, N.Y. 
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The Pennsylvania State 
College 


On November 14, 60 students heard 
Dr. Peery, Head of the Aeronautical 
Department of Penn State, present a 
lecture on “The Aircraft) Industry.”’ 
Chairman George Page presided. 


Polytechnic Institute 
of Brooklyn 


On November 13, 45 students were 
present when Sebastian V. Nardo, As 
sistant Professor, Department of Aero 
nautical Engineering, Polytechnic Insti 
tute of Brooklyn, delivered a talk on the 
Compromise in Airplane Design.” 
Chairman Louis F. Strihafka led the 
meeting 


Purdue University 


Phe speaker at the November 8 meet 
ing was Major John Paul Stapp, Ph.D., 
M.D., U.S.A.F., Chief, Special Projects 
Unit, Biophysics Branch, Aero Medical 
Laboratory, Wright Air Development 
Center, Wright-Patterson Air Force 
Base, Ohio. Major Stapp spoke on 

Human Deceleration”’ and illustrated 
it with sections of vet uncut and un 
named film, Chairman Paul Kesling, 
Jr., presided at the meeting, which was 
attended by 200 persons 


Stamford University 


Che following officers were elected for 
the school year at the November 14 
meeting: Chairman, Donald E. Good; 
Vice-Chairman, Robert Wilcox Thomp- 
son; and Secretary, Richard M. Day 
hoff, for the winter term, and Victor 
R. Garcia, for the spring term. There 
were two speakers at this meeting —Mr. 
Salmon, Safety Engineer for United 
Air Lines, and Harvey Allen, Research 
Engineer at Ames Aeronautical Labora 
tory, N.A.C.A., Moffett Field, Calif. 
Mr. Salmon spoke on “Flight Safety,” 
and Mr. Allen presented a talk on 
‘Supersonic Model Testing.”’ Acting 
Chairman John L. McCloud led the 


meeting; 16 students were present 


Agricultural and Mechanical College 
of Texas 


Four films borrowed from national 
aircraft manufacturers were shown at 
the November 7 meeting at which 30 
students were present. The films were: 
General Electric Company’s Jet Propul 
sion; The All Wing Aircraft from 
Northrop Aircraft, Inc.; and two from 
Bell Aircraft Corporation on helicopters. 
Fred Weick, Aircraft Research Director 
at Texas A. & M., commented on the 
films. Chairman Richard T. Cliffe pre 
sided; 30 students were present 


Standard-Thomson 


CABIN LAMPS: These all-metal 
cabin dome lights are proof 
against vapor or moisture at 
any altitude. Regardless of at- 
mospheric conditions, they as- 
sure clear, brilliant light. 
Weight: 1 lb., 10 oz. Diameter: 
5%"; length: 6%”. For complete 
information, write: 


for cabins and cockpits 


Cockpit lamp assembly 


COCKPIT LAMPS: A sturdy source 
of dependable auxiliary light 
for all types of aircraft. Made 
to USAF specifications with 
chainlock filter and retractable 
cord. 13 or 28 volt bulb and 
rheostat. Weight: 11 oz.; length: 
diameter: 134”. Also avail- 
able with straight cord. 


STANDARD-THOMSON CORPORATION - DAYTON 2, OHIO 


Makers of USAF-approve 


-Thomson 


d bellows - valves - lights 


Shut-off Barometric 
Valves Pressure Valves 


Tech-Forge Crankcase 
Flexible Couplings Pressurizing Valve 
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University of Toronto 

On October 9, Chairman J. E. Top 
ping opened the meeting and presented 
the speaker, Don Rogers, Chief Test 
Pilot, A. V. Roe Canada Limited. Mr 
Rogers spoke on ‘Aircraft Testing 
Procedures."’ His talk was followed by 
a film entitled British Jet Iistory 


Tri-State College 


Qn October 18, 
Accashian led 


Chairman John 
the meeting at which 
Hilliard S. Price, a student at Tri-State 
gave a short talk on “The Herrman Can 
Engine.” 
present. 


Thirty-four students were 


ENGINEERING REVIEW 


A tilm, Zhe St 
shown at the 


y of the Ram Jet, was 
November | meeting at 
which ‘Chairman 
Forty-one 


Accashian presided 


persons were attend 
ance 
On November 15 


who, as Chairman 


ing, delivered a t 


John 
presided at the meet 
ilk on ‘‘Cloud Seeding 
before the ittending students 

A tilm procured from Hiller Helicop 
ters on the Hiller 360 was shown at the 
November 24 meeting A. 
a student, gave a 


Accashian 


Sutrisno 


hort talk on the prob 


lems confront commercial air lines 
in Indonesi Chairman 


presided Phir SIX 


Accashian 


students were 


present 
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University of Wichita 


The officers elected for the current 
vear are: Chairman, Harry Clement 
Donald Hufford; and 
Secretary-Treasurer, Raymond Bujars! 


Vice-Chairman, 


United States Naval Academy 


The Chairman, Midshipman James 
>. McNeely, presided at the Novem 
ber 9 meeting at which Midshipma: 
Earl E. Hill, 2 ec. spoke on “‘High Speed 
Flight Design Problems.” 


sons were present 


Phirt per 


Phe November 16 meeting was led b 
Chairman McNeely; over 100 students 
were present. A technicolor film, 4 
craft Rockets, was shown 

Qn November 23, a 


2. Piper <Aircratt 
Corporation film, The Story of the Cor 
struction of a Light Plane, was shown 1 
the 41 students in attendance Vice 
Chairman Charles H. Kruse 


Midshiy 
presided 


Members Elected 


Phe following applicants for member 

ipplicants for change of previo 
have been admitted?since the | 
cation of the list in the last issue of t1 
REVI 


ship o1 


grades 


Transferred to Associate Fellow Grade 
Batdorf, Samuel B., Ph.I)., Phy 
Westinghouse Research Labs 
Doblhoff, Friedrich L. V., M.S., Pt 
McDonnell Aircraft Cory 
Fejer, Andrew A., Ph.D). in Aero ‘ 
of Aero. & Mech. Engi 
| niversity of Toledo 
Lawbaugh, A. La Vielle, Design Sy 


ist, Aerophysics Group, North An 
Aviation, 


Engines 


Chairman, Dept 


neermg, 


Rosenbaum, Mortimer, B.S. in Ac. 
Project Consolidates 
San Diego 


engineer, 
Aircraft Corp 


Elected to MEMBER Grade 


Bustin, Harold E., Dipl. in Civ. & M 


Engineering, Section Leader & Sr. | 
Messrs Acro-Contro 
Ltd. (Aireraft Engineers 


Doke, John Clark, Aircraft Produ 


sign Draftsman, 


Kngineer Northrop Aircraft, In 

Josendal, Victor A., B.A. in Engineering 
Structures Engineer Boeing Airp 
Co. (Seattle 

Kaplan, A. M., B.Sc., Structures | 
neer, Lockheed Aireraft Corp 

Keigher, Joseph P., B.Sc. in E.E., Lt 
Comdr. & Pilot, U.S.N.;) currently 
signed to Naval Air Missile I st A 

Pt. Mugu 

Kent, J. A., Wing Comdr.; assigned by 
as Exchange Officer to U.S.A. 


Asst. to Chief of Flight Test Div., Wri 


Patterson Air Force Base 


Knight, Edward J., Jr., BAe. 


search Engineer, J. B. Rea Co., In 


NY 


RY, 
— 
K 
= 
fo rthe 
aircraft industry 
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, d Kidde dri d 
Patented Kidde drive reduces 
. 
| Starting torque... 
ecil 
rols Phe new four-stage lightweight Kidde com- 
pressor has an exceptionally low starting torque. 
ility The patented keystone drive permits several 
revolutions of the shaft before the second, third 
mg and fourth stages are brought into compression 
position. This, of course, reduces the starting ree air compressed to 3,000 psi from ambient 
as load on the motor to a minimum. An auto- pressure at 35,000 feet altitude. At sea level it 
matic bleed valve also serves to relieve pressure will deliver four cf{m. 
~ . . . 
first cy ‘ing the starting cycle. 
Lt on the first cylinder during the starting cycle Find out how leading aircraft companics are | 
This compressor has opened up a new field for using this Kidde compressor as the heart of air- 
pneumatics in aviation. It delivers one cfm of borne pneumatic systems. Write us today. 
sts 
ht 
Walter Kidde & Company, Inc. 
Re 211 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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RELIEF VALVES 


HAND PUMPS 


SOLENOID 
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VALVES ¢ CUT-OUT VALVES * SPEED CONTROL VALVES 


FEBRUARY, 


1952 


McManus, Richard L., B.S., Technic 
Engineer, Aircraft Gas Turbine Dept 
General Electric Co. 

Melzer, John F., B.S.M.E Aero. ), 
Engineer-Design, Aircraft Gas Turbine 


Dept., General Electric Co 
Neale, Darrell R., Engineering Designer 
Lockheed Aircraft Corp 


Transferred to MEMBER Grade 


Alyanak, Edward J., Jr., M.Ae.E., Sr 
Designer, Dept. 18, Goodyear Aircrat 
Corp. (Akron ) 


Clevenson, Sherman A., B.S. in M.E., 


Aero. Research Scientist-Project Engineer 
N.A.C.A., Langley Air Force Base 
Cohen, Clarence B., M. of Ae.E., Guz 
genheim Fellow, Princeton University 
Furlick, William J., B.S.Ae.E., 
neering Pilot, Wright Aero 
of Curtiss-Wright Corp. 
Germeraad, Donald P., B.S., 


Engi 
Corp., Div 


Flight Re 


search Test Pilot, Consolidated Vultee 
Aircraft Corp. (San Diego) 
Hauser, George H., Jr., M.S.E., Aero 


Engineer, Hq., Air Materiel Command, 


Wright-Patterson Air Force Base 


Isenberg, Joel S., Ph.D. in Applied 
Math., Aerodynamicist, Sell Aircraft 
Corp 


Jones, Charles W., M.E., Project Engi 
Fairchild Aircraft Div., 
Engine & Airplane Corp. 

Just, Theodore R., B.S.M.E. (Aero 
Flight Test Analyst Douglas Ait 
craft.Co., Inc. (Santa Monica 


neer, Fairchild 


Lindner, Melvin, M.Ae.E., Stress An 
ilyst, Gassner Aircraft Engineering Serv 
ice 

Little, Alfred A., II, M.S. in M.E., 
Supervisor, Experimental Structures Sec 
tion, Aero. Structures Lab., Naval Air Ex 
perimental Station (Philadelphia 

McLean, George D., B. of Ae.E., Asst 
Project Engineer, Aircraft Analysis Sec 
tion, American Airlines, Inc 

Miller, Robert W., B.A.E., Aero. Re 
search Scientist GS-11, L.M.A.L.. N.A 
C.A 

Ostrach, Simon, 
Math., Aero 
C.A., Cleveland 


Smith, Richard B., B.S.M.E., Flight 
Test Analyst-Engineer, General Electric 
Co. (Edwards Air Force Base 

Thomas, Arthur N., Jr., M.S 
Asst. Project Engineer & Project Leader, 
Marquardt Aircraft Co 


Ph.D. in’ Applied 
Research Scientist, N.A 


Elected to Associate Member Grade 


Brentnall, Gerald J., A.B., Mgr., Spare 
Parts Technical Dept., Lockheed Aircraft 
Corp. (Burbank ) 

Grenier, Louis A., Jr., Lt. & Engineer 
ing Officer, Air Materiel Command, U.S 
A.F. (McClellan Air Force Base 

Stevens, James Hay, Technical Editor, 
clircraft Engineering. 

Troha, Frank V., GS-11, Chief, Atomic 
Warfare Unit, Missiles Section, Air Ma 
teriel Command, Wright-Patterson Ait 
Force Base 


El 
“> 
Welter 
ducts 
“ff Electro 


— il Elected to Technical Member Grade 
eptl 
Castle, Richard P., Designer-Draughts 

™ man, A. V. Roe Canada Ltd 
Turbine | Eley, Myrle C., B.E., Control Design 

Engineer, Aviation Gas Turbine Div., 
sien Westinghouse Electric Corp. 
Signer, 


Ericson, Dorothy L., B.A.E., Aero. 
Engineer, U.S. Naval Ordnance Lab. 

ide (White Oak). 
Metzger, Robert W., B.S.E. (Aero.), 


Structures Engineer, Helicopter Div. 
Bell Aircraft Corp. 
ME Resca, Joseph A., B.E., Computing 
in Sales Engineer, Telecomputing Corp. 
 Gug Transferred to Technical Member 
y Grade 
Engi 
ix Augustyn, Frank J., Capt., U.S.A.F.; 
Research & Development Officer, Air Ma 
teriel Command, Wright-Patterson Air 
ultec \ 
Bellows, Harry A., Jr., B.S. in Ae.E., 

, Research Tech. “A,” Lockheed Aircraft AW Pp KR EP A RE D N E 4 Ss 
Aero \ 4 

Corp. \ A 

Bers, Naum S., B.S. 

plied Bolner, Thomas E., Design Draftsman, p R oO Dp U ¢ TJ oO N 
Experimental Lab., Warner Gear Div., 

Borg-Warner Corp. 
Engi Burnett, Wayne I., B.S. in Ac.E., Ens., 
ehiid U.S.N.; Asst. Gunnery Officer, U.S.S 

‘James E. Kyes.” 
are Call, Sherman L., B.S., Test Cell Me 


as chanic, Solar Aircraft Co. 
Cate, Albert M., M.Sc. in Engineering, 
Lt. Colonel, U.S.A.F.; Chief, Fighter 


A.F.; Sr. Supervisory Pilot, Aircraft 
Comdr., Ellington Air Force Base (Tex.). 


An er : ; AMPHENOL RG CABLES Set the standard for quality 
Section, Aircraft Div., Directorate of Re lit rer 

search & Development (Washington, dis 

D.C are a “must.” Frequent laboratory and production tests 
cs Chase, Robert A., M.S., Student-Re insure uniform quality and performance. Users of 
Ey search Engineer, California Institute of Amphenol RG Cables know that they will perform as 

Pechnology. specified ! 
B.S. in Ae.E., Sgt., 
AMPHENOL RF CONNECTORS provide an etficient 
Gin. 11), connecting link between coaxial cables. They. feature 
Chou, Pei Chi, Dr. of Engineering Sc. never-failing continuity, extremely low RF loss and the 
Re Claude, Robert E., B.S., 2nd Lt., US assurance ofa long life of sustained quality. The design, 
A A.F.: Navigator 108th Bomb. Sqdn materials and finishes of each type connector are care- 

(L fully chosen to give maximum performance under the 
lied Deimling, Paul L., B.S. in Ae.E., Capt., required conditions. 

A U.S.A.F.; Project Officer, Reconnaissance ' 

Systems Branch, Analysis Section, Weap AMPHENOL AN CONNECTORS are strong! They have 
ae ons Systems Div., A.D.C., Wright-Pat a tensile strength of 53,000 pounds. Engineered to. meet 
Air Rorce ase. the rigid Army-Navy specifications, these connectors 

Dock, Joseph S., B.S., Engineering insure lowest milivolt loss. The non-rotating solder pock- 
I Draftsman “A,” Douglas Aircraft Co., ets cut soldering time and reduce operator fatigue. 
ey Inc. (El Segundo) ” Amphenol has the widest selection of AN Connectors 
Fowler, Byron H., Weight Analyst to meet Mil-C-5015 specifications. 
‘B,” Northrop Aircraft, Inc. 
l Fry, Henry J., B. of Ae.E., Asst. to In- 
. strument Group Supervisor, Engineering Now Available ..: 
é Dept., Engineering & Research Corp 
Gebhard, John » M.S.E. in nol Components — — 

Ae.E., Aerodynamicist—Stability & Con 
trol, Gyrodyne Co. of America 
$ Gregory, Kenneth L., B.S., Lt., U.S.- 

A.F.; Project Officer, ADC, Wright-Pat- 

terson Air Force Base. 

Hitchins, Lawrence W., B.S. in Ae.E., 

2nd Lt., U.S.A.F.; Presently attending 
Communications Officers School. 

Holland, George J., B.S., Capt., U.S.- 
I 
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Jackson, Pink A., B.S. in Ae. E., Aer 
dynamicist, Beech Aircraft Corp 
Jensen, Arnold A., Ph.D. (Aero: 
Assoc. Engineer & Head, Aerody1 


Industrial Sound Control Mufflers 


Bocing Airplane Co 


Kemsel, Frank E., Engineering Drafts 
man, North American Aviation 


Downey 
Kress, Robert W., S.B., Research Engi } 
neer Grumman Aircraft Engineering 
Corp | 


La Rocca, Gerard A., B.S., Lt. Colo 
& Sq. Comdr.; Student in Guided Mi 
siles, University of Michigan 

Lamprecht, Richard, Ist Lt., U.S.A.} 


Project Officer, Tactical Air Branch 
Operational Testing Div., 8200th Proof 
Pest Wing, Eglin Air For: Base 
Bla 

Lawyer, John E., Major, U.S.A] 
Project Engineer (Electronics Kligh 
Control Unit, Engineering Branch, All 


Weather Section, Flight Test Div., ADC 
Wright-Patterson Air Force 
Magoski, Peter F., Draftsman, A. \ 
Roe Canada Ltd. (Malton 
McClary, George W., B.S., Jr. Dev 


ment Engineer (Aero.), Goodyear Airet 


At the McDonnell Aircraft Corporation in St. Louis. they’re Corp 

° vers, Glen, B. of Ae.E., Design Engi 

> F2H2 “Banshee” jet fighter. Meyers, Glen, 
turning out the Navy’s mighty F2H2 “Banshee” jet fig 
And like many other aircraft manufacturers McDonnell Cis al Maltionere 
has discovered that ISC run-up mufflers make ground Miller, Joseph K., Engineering D: 

testing a quiet, safe, efficient operation. man “A,” North American Aviation, | 


Inglewood 

Miller, Richard H., B. of Ac.E., Re 
search Assoc., The Ohio State University 
Research Foundation 


Since 1937, ISC has led the field in Moe, Walter S., Jr., B.A., Capt., U.S 
silencing the BIG noises of aircraft A.F., Executive Officer, Research & Di 


velopment, Hq., Arnold Engineering Dx 
velopment Center 

Naughton, Thomas C., B. of Ac.! 
Flight Test Analyst, Douglas Aire1 


engine testing. Throughout the United 
States and Canada, ISC mufflers, “Sound- 


metal” panels and other sound suppres- 


sion devices are effectively subduing the Co., Ine. (Santa Monica 

excessive noise, heat, and gas velocities Newland, J. Earl, B.S., Stress Analy 

generated during testing. Skilled engi- C,” North American Aviation, Inc 
nglewood 

neering, design, and installation “know Inglewoor 

how” make ISC the aviation industry's Panosian, John G., Engineering Draft 

FIRST LINE OF DEFENSE. against man, North American Aviation, Inc 

“IR: j SE agains 


Downey 
nerve-shattering noise. 
Pepper, John G., B.S., Engineer, Te 
ing Labs., Guided Missile Div., Conso 
dated Vultee Aircraft Corp. (San Diego 


Whether it’s reconverting test cells for use with more powerful engines, Phillips, Arnold T., B.S. in Ae.E., Lt 
or creating new mufflers for testing jets right in the plane, ISC is ready Colonel & Sr Pilot, U.S.A.F.; Chief, Ais 
to solve your noise problem. Don’t risk poor morale and inefficiency in borne Vehicles Systems, Reconnaissance 


Branch, Analysis Section, ADC, Wright 


our plant or annoyance to surrounding communities, : 
y I Patterson Air Force Base 


Write ISC today! Polve, James H., MS. in Ae.E., Capt 
U.S.A.F Chief, Performance Branch, 
Cementation (Muffelite) Limited, London ARDC Experimental Test Pilot Schoo 


FOREIGN LICENSEES: 


Les Travaux Souterrains, Paris Edwards Air Force Base 


Ranta, Sorjo, B.A.Sc., Structural D 
sign Draughtsman, A. V. Roe Cana 
Ltd Malton 


Richards, Marion R., B.S., Ist Lt. & 
lnc Pilot, U.S.A.F.; Assigned to Specia 
4 Weapons Command, Aircraft Performance: 
Branch, Engineering Section, Kirtland 
45 GRANBY STREET HARTFORD, CONN. Air Force Base (Albuquerque) 
2119 SO. SEPULVEDA BLVD. LOS ANGELES, CALIF. 
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Ne need F000 
OF Strap a by 


Every pound of dormant serap 
you can furnish will help to 
keep the steel mills and 


foundries producing 


N 


Steel mill furnaces are gobbling up What you can do to help 

scrap faster than it’s being delivered. 1. Appoint one top official in your plant 

To maintain planned schedules of steel to take full responsibility for surveying 

production for both military and civil- the plant and getting out the scrap. 

ian purposes, the mills must have 2. Consult with your local Scrap Mobiliza- 

more iron and steel scrap. _ Committee about its program to 
1elp out in the scrap crisis. The nearest 


office of the National Production Au- 


Get in the Scrap— Yourself! thority, Department of Commerce, can 

, tell you who your local Scrap Mobili- 
Whatever your business, you un- zation chairman is. 

doubtedly have scrap. If there’s dust 3. Call in your local scrap dealer to help 

on it or rust on it—it may be scrap. you work out a practical scrapping 

If it’s scrap—it’s needed. ‘ program. Non-ferrous scrap needed, too! 

: 4. Write for free booklet, ‘Top Manage- 

Turn it over to your local scrap ment: Your Program for Emergency 

dealer and help lick this critical scrap Scrap Recovery”, addressing Advertis- 

shortage. ing Council, 25 W. 45th St., N. Y. 19. 


FACTS YOU SHOULD KNOW ABOUT STEEL PRODUCTION 


Estimated capacity..... 119,500,000 net tons 
Estimated purchased scrap requirement*. .1952..... 36,200,000 gross tons 


*All consumers 


This advertisement is a contribution, in the national interest, by 


Institute of the Aeronautical Sciences, Inc. 
2 East 64th Street, New York 21, N.Y. 
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al QUALITY CONTROL BEHIND THE “SEEN” 


\ 


You may recognize the name “Lenox” as standing for high quality in fine 
tableware. But you may not know that the unvarying brilliance and integrity of Lenox ware 
gold decoration is largely due to precision quality control, an essential part of 
which is found in the final decorating operation accomplished in a Surface Combustion 
kiln. Temperatures must be held on a hairline along the 103-foot length and 
across the six-foot width of the heating zone. 
We are proud this kiln bears our name. For it adds to a record of specifications 


met or exceeded wherever “Surface” quality equipment is used. 


In Janitrol aircraft heaters, too, our inspection standards aspire to the best 
in quality control. The famous S-200 heater must pass more than 200 examinations 
during fabrication and assembly, among them rigorous inspections under black 
light to insure against structural flaw or weakness. Every Janitrol heater must 
“pass with flying colors” before it gets a final O.K. 

We carry this responsibility one step further: our service representatives 
bring proven application and maintenance assistance into the field to help users of 
military and commercial aircraft get the most from heaters carefully designed, 


and quality-controlled in production, 


Your Janitrol representative is always at your service. 


35 years’ experience in Combustion Engineering. 


“HEAT IN HARNESS” —THE THEME OF THIS SERIES OF MESSAGES—IS 
THE TITLE OF A NEW 36-PAGE BROCHURE PRESENTING THE DRAMATIC 
HISTORY OF COMBUSTION ENGINEERING, ITS CONTRIBUTIONS TO AVIATION, 
AND ITS PROMISE FOR THE FUTURE. WRITE FOR YOUR COPY TODAY 


New York, N. Y.: F. H. Scott, 225 Broadway 

Kansas City, Mo.: C. B. Anderson, 2201 Grand Ave. 

Hollywood, Calif.: L. A. Curtin, 7046 Hollywood Blvd. 
Washington, D. C.: F. H. Scott, 4650 East-West Highway 
Columbus, Ohio: Phil A. Miller; Frank Deak, USAF Coordinator 


Columbus, Ohio: Engineering, Production, and Sales, 400 Dublin Ave. 


Toledo, Ohio: Headquarters 


ee —_— AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO 


it | 
HEATERS WITH THE WHIRLING FLAME aii TO 


X 
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San Francisco los Angeles Seattle « 


GOING PLACES / 


Magnesium. the world’s lightest structural metal, has 
kept pace with the tremendous progress in aircraft 
design. In the past decade, startling design Improve - 
ments have been made—improvements depending 
upon the inherent advantages of magnesium. Where 
1,000 Ib. of this ultra light metal were used in thi 
1940 bomber—now 15,000 to 25.000 Ib. are used. 


Today it is found in almost every part of these 
planes in the form of sheet, castings, extrusions 


and forgings. By this extensive use of magnesium 


MAGNESIUM USED IN 1951 AIRCRAFT: 


Fuselage skins 
Wing skins, including de-icer system Nacelle skins 
Control surface skins 
Flooring extrusions 
Bomb bay doors equipment 
Propeller spinners 
Waffle grid stiffeners 


Engine castings 
Airframe castings 


THE DOW CHEMICAL COMPANY 


Magnesium Department 


Formers and air ducts 


Wheels, brakes, gun turrets 
Radar, radio and fire conjrol 


Midland, Michigan 
New York Boston Philadelphia Atlanta Cleveland Detroit « Chicago « St. Lovis * Houston } 
Dow Chemical of Canada, Limited, Toronto, Canada | 


the weight of todav’s bomber is as much as three 
and one-half tons less than it would have been had 
other metals been used throughout. Cutting pounds 
off the weight without sacrificing strength, mag- 
nesium has made possible the addition of extra 


features, more payload or greater flying range. 


\ vital metal in air transportation today, magnesium 
offers evel greater design potentialities for 
morrow. If your aim is light weight, keep your eve 
on magnesium, 
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The abstracts are classified according to the Air Technical Index Distribution Guide. 


Aeronautical Reviews 


A Guide to the Current Literature 


|. PERIODICALS AND REPORTS 


Numbers in parentheses indicate 
the position of the Division Headings in the numerical arrangement. 


Aerodynamics (2) 84 Components 94 Maintenance (25) 90 
Boundary Layer & Thermoaerod Construction Techniat 94 Materials (8) 29 
namics 84 Electronic Tubes . “94 Ceramics & Ceramal 100 
ontrol Surface B¢ Measurements & Testing 94 Metals & Alloys 100 
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Theory 8¢ Noise & Interference 94 Protective es 102 
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Theory of Flow and Fracture of Solids. Vol. 1. 


Reviewed by 


2nd Ed. 
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A 
A. Nadai 
fornia Institute of Technology 


Sechler, Cal 
Parachutes. D. Brown 
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sf AERONAUTICAL ENGINEERING REVIEW 


Aerodynamics (2) 


Anglo-American Aeronautical Conference. I, II, III. 7) 
Aeroplane, Vol. 81, Nos. 2095, 2097, 2099, September 14, Septem 
ber 28, October 12, 1951, pp. 356-370; 425-431, 440-444; 494 
$97, illus. Summaries of papers 


BOUNDARY LAYER & THERMOAERODYNAMICS 


Wind-Tunnel Investigation of a Method of Boundary-Layer 
Control As Applied to a Reflection-Plane Model at Full-Scale 
Reynolds Number. Kenneth Razak, Virgil Razak, and R. J 
Bondie, Jr. Wichita, Municipal University, Bulletin, 
Special Issue (Engineering Report No. 032), June, 1951 124 pp 
illus. 8 references. 

Tests conducted at full-seale Reynolds Numbers of the effect of 
boundary-layer control by suction and blowing on the lift ar 
drag forces, aileron hinge, rolling, pitching, and yawing moment 
of a one-half scale model of the Cessna 170 semispan wing 

Two-Dimensional Wind Tunnel Investigation of Boundary- 
Layer Control by Blowing on an NACA 23015 Airfoil. Joh 
J. Nunemaker and Jack W. Fisher. Wichita, Municipal Un 
sity, Bulletin, Vol. 26, Special Issue (Engineering Report No. 0 
April, 1950. 8&3 pp., illus. 9 references 

Tests, at an average effective Reynolds Number of 2.15 
on an NACA 23015 airfoil with and without blowing boundary 
layer control; effect of combined leading-edge and flap blowing 
effect of pressure-slot width on C; 

Lower Minimum Speeds for Fixed-Wing Aircraft. P: 

E. Mullowney. Office of Naval Research, Washington, Monti 
Research Report, February 1, 1951, pp. 13-27, illus. 128 refer 
ences. Reprint 

Evaluation of the performance advantages that might result 
from using boundary-layer control on fixed-wing aircraft to i 
crease Cy, and thus reduce the minimum speed at a given wing 
loading or to reduce Cp and thus increase the maximum speed at 
given power loading; structural designs with boundary-layer 
control to achieve either an increase in Cy, or a decrease in ( 
performance calculations on several airplane configurations whi 
demonstrate the advantages of boundary-layer control 

Computation of the Laminar Boundary Layer with Suction. 
Friedrich O. Ringleb. Journal of the Aeronautical Sciences, Vol 
19, No. 1, January, 1952, pp. 48-54, illus 

Porous Skin Cuts Stalling Speed. Aviation Week, Vol. 55 
No. 15, October 8, 1951, pp. 30-32, illus. Boundary-layer turbu 
lence at low speeds is reduced by suction through perforated met 
wing leading edges 

Summaries and Evaluation of 50 Translated German Docu- 
ments Pertaining to Boundary Layer Control. Jack W. Fishet 
and Kenneth Razak. Wichita, Municipal University, Bu } 
Vol. 26, Special Issue (Engineering Report No. 045), June, 1951 
20 pp 

Flow of a Compressible Gas with Friction. V. D. Naylor 
Aircraft Engineering, Vol. 23, No. 272, October, 1951, pp. 308 
310, illus. 1 reference. 

Derivation of a correction factor for the effects of friction in the 
flow of a compressible gas 


11 references 


This friction factor is obtained by 
assuming that a certain portion of the mechanical energy 
given in the energy equation for steady compressible flow 
degraded to heat energy. 

Laminar Friction and Heat Transfer at Mach Numbers from | 
to10. KE. B.Klunker and F. Edward McLean. U.S., 
Technical Note No 2499, October, 1951 22 pp., illus 7 ref 
ences. 

Development of a method for solving the laminar boundary 
layer equations for compressible flow, placing no restrictions o 
the thermal properties of the fluid. Experimental values of tl 
variation in heat capacity, conductivity, viscosity, and Prandt 
Number were used to calculate the velocity and temperature pro 
files and the boundary-layer characteristics. 

Some Problems of Flow, Heat Transfer, and Diffusion in the 
Laminar Flow Along a Flat Plate. H. Schuh. (Osterreich 
Ingenieur-Archiv, Vol. 2, No. 5, September, 1948, pp. 346-360 
The RAND Corporation, Translation No. T-15, February 20 
1949. 22 pp., illus. 11 references 

Derivation of formulas for calculating the velocity and tem 
perature distributions for various parameters by means of 
integral equation and an iterative process. Calculation of th 
distributions for flat plates, at heated and cooled conditions 
immersed in fluids having Prandtl Numbers of 12.5 and 10.0, led 


FEBRUARY, 1952 


to a general expression for cases in which viscosity varies with 
temperature and other properties remain constant 

Velocity and Temperature Distribution Through the Laminar 
Boundary Layer in Supersonic Flow. Carlo Ferrari. Journal 
the Aeronautical Sciences, Vol. 19, No. 1, January, 1952, pp. 39-47, 
65, illus. 7 references 

Development of a method, involving the technique of succes 
sive approximations, for determining the velocity and tempera 
ture through a laminar boundary layer in supersonic compre: 
sible flow; numerical computation techniques, including tables 
for the complete velocity distribution through the boundary 
layer and the first and second approximations to the temperature 
factor 

Experiments on Aerodynamic Cooling. Lloyd F. Ryan 
Zurich, Eidgenossische Technische Hochschule, Institut fiir Aer: 
dynamik, Mitteilungen Nr. 18, 1951, pp. 7-52, illus 
Sw. Fr. 12 

Measurement of the surface temperature behind the boundary 
layer separation point on several cylindrical models and on an 
NACA 0012-1, 1-30 airfoil at various angles of attack; correlation 
of these data with flow phenomena as indicated by pressurs 


16 refer 
ences. Verlag Leemann, Zurich 


measurements and schlieren photographs; experimental appara 
tus and procedures 

Recent Investigation of Temperature Recovery and Heat 
Transmission on Cones and Cylinders in Axial Flow in the 
N.O.L. Aeroballistics Wind Tunnel. G. R. Eber. Journal o 
the Aeronautical Sciences, Vol. 19, No. 1, January, 1952, pp. 1-6 
14, illus 

Outline of Naval Ordnance Laboratory research program on 


15 references 


aerodynamic heating; results of studies on heat transfer and 
temperature recovery over a Mach Number range of 1.5 to 5.0 
covering laminar, transition, and turbulent boundary-layer 
flow 

Displacement Effect of the Laminar Boundary Layer and the 
Pressure Drag. H. Gortler. (Jngenieur-Archiv, Vol. 14, 1944, 
pp. 286 305 U.S., N.AC.A Technical Memorandum Ne 
1315, October, 1951 13 pp., illus. 7 references. 

Analysis of the displacement effect of the boundary layer o1 
the outer frictionless flow for steady and unsteady flows; de 
velopment of formulas for the dependence on time of the pressur« 
drag, friction drag, and total drag of circular cylinders from the 
start of the motion 

Laminar Boundary Layer on a Circular Cone in Supersonic 
Flow at a Small Angle of Attack. Franklin K. Moore. Appen- 
dix. L. Richard Turner U.S., N.A.C.A., Technical Note Ni 
2521, October, 1951 44 pp., illus 11 references 

Some Features of Artificially Thickened Fully Developed 
Turbulent Boundary Layers with Zero Pressure Gradient. P.S 
Klebanoff and Z. W. Diehl U.S., N.A.C.A., Technical Note \ 
2475, October, 1951. 55 pp., illus. 22 references 

Investigation of the feasibility and validity of artificially 
thickening the boundary layer and of several methods of ac 
complishing this; measurements of mean velocity and of the 
spectrum and intensity of w-fluctuations; features of a fully de 
veloped turbulent boundary layer 

Simplified Treatment of the Turbulent Boundary Layer Along a 
Cylinder in Compressible Flow. Hans U. Eckert. Journal of 
the Aeronautical Sciences, Vol. 19, No. 1, January, 1952, pp. 28-28, 
38, illus Analysis of the effect of lateral surface 
curvature upon the turbulent boundary layer of a circular cylinder 
having its axis parallel to the direction of flow. 

Turbulent Boundary Layer on a Cone in a Supersonic Flow at 
Zero Angle of Attack. E.R. Van Driest. Journal of the A 
nautical Sciences, Vol. 19, No. 1, January, 1952, pp. 55-57, 72 
illus references 


12 references 


Simple transformation rule for fully devel 
oped turbulent boundary layers on cones 

On the Turbulent Friction Layer for Rising Pressure. k 
Wieghardt and W. Tillmann. (ZWB, Untersuchungen und Al 
teilungen Nr. 6617, November 20, 1944.) U.S., N.A.C.A., Tecl 
nical Memorandum No, 1314, October, 1951 16 pp., illus 15 
references 

Investigation of the friction drag of a smooth plate displace 
ment, momentum, kinetic energy thicknesses, and shearing stress 
distributions across the boundary layer; surface friction coefh 
cients 

The Boundary-Layer Cooling of a Flat Plate; A Contribution 
to a Discussion on the Cooling of Gas Turbine Blades. R. 
Meyer. Gt. Brit., Aeronautical Research Council, Reports and 
Vemoranda No. 2420, 1951 (April, 1946). 14 pp.,illus. refer 
ences. British Information Services, New York. $1.00 
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Chemical Company supplies 
Hycar rubber only. 


FOR 
BETTER DESIGN, 
LONGER LIFE 


oo the special oil in a 
tractor hydraulic system can 
lead to trouble if any oil at hand is 
used—as often happens. For oil is 
tough on rubber—attacks the rubber 
sealing rings of the hydraulic system. 
Result— hydraulic system is less effi- 
cient and valuable time is often lost. 

But now there’s a new kind of “O” 
ring seal—a rubber “donut’’—that is 
usable with almost any petroleum- 
based hydraulic fluid. It is made from 
a specially developed, extremely oil- 
resistant Hycar rubber compound 
that also has exceptionally good high 
and low temperature resistance. As 
many as 25 of these rubber “donuts” 


These ‘‘O” Ring Seals made by 
Precision Rubber Products Corp., 
Dayton; Ohio. B. F. Goodrich 


ENGINEERING REVIEW 


Another development using 


B. F. Goodrich Chemical Company raw materials 


are used in some tractor hydraulic 
systems. 


Here again Hycar demonstrates its 
versatility. For Hycar compounds can 
be made to resist oil, gas, many chem- 
icals... heat and cold... weather, 
abrasion and more damaging con- 
ditions. 

Hycar rubber may also be used as a 
synthetic resin modifier, a latex for 
coating or impregnating, an adhesive, 
and in many other applications. One 
of the many Hycar rubber compounds 
may be just what you need to improve 
or develop a product. Write for help- 
ful technical bulletins or assistance. 
Please address Dept. HH-2, B. F. 


GEON polyvinyl materials * HYCAR American rubber * GOOD-RITE chemicals and plasticizers 
HARMON organic colors 
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Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Need high tensile strength? Hycar 
has it—plus abrasion resistance and 


more advantages. 
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AERONAUTICAL EXGINEER 


Analysis of the turbulent boundary layer on a flat plate 
placed edgewise in a hot gas stream and cooled by the injecti 
air into the boundary layer 


CONTROL SURFACES 


Wind-Tunnel Investigation of Effects of Various Aerodynamic 
Balance Shapes and Sweepback on Control-Surface Characteris 
tics of Semispan Tail Surfaces with NACA 0009, 0015, 66-009, 


66/215 )-014, and Circular-Arc Airfoil Sections. Jobn J. H 
N.AC.A Technical Note No. 2495, October, 1951 
pp., illus. 22 references 


Theoretical Characteristics of Two-Dimensional 
Control Surfaces. Robert R. Morrissette 

UwS., N.A.C.A., Research Memorandum No. 48 
U.S., N.A.C.A., Technical Note No 2486, October, 1951 
illus. 5 references 


24-Ft. Tunnel Tests on a High-Lift Model; 


Supersonic 
and Lester F. 


Downwash and 


Velocity Measurements at the Tailplane. C H. Naylor 
Brit., Aeronautical Research Council, Reports and \Mlemorand 
2649, 1951 (March, 1942). 7 pp., illus. British Inform 
Services, New York. $0.90 

Proposal for an Elevator Manoeuvrability Criterion. S 
Gates. Gt. Brit., Aeronautical Research Counc Repor 
Vemoranda No. 2677, 1951 (June, 1942 15 pp., illus. & ref 
ences. British Information Services, New York. $1.00 


Analysis of elevator maneuverability, based on the us¢ 
criterion Q, which is the stick force per increment in g; characteri 


tics of Q; influence of the rate of growth of acceleration on ( 


Horizontal Tail Loads in Maneuvering Flight. Henry A 
Pearson, William A. McGowan, and James J. Donegan 
V.A.C.A., Technical Note No. 2078, 1950 
Report No. 1007, 1951. 12 pp., illus. 8& references. Super 


tendent of Documents, Washington. $0.20 

A Résumé of Aerodynamic Data on Air Brakes. H. Davi 
and F. N. Kirk. Gt. Brit., 
ports and Memoranda No 
30 references 


Aeronautical Research Counc 
2614, 1951 (June, 1942 22 pp., il 
British Information Services, New York. % 


FLUID MECHANICS & AERODYNAMIC THEORY 
The Rapid Discharge of Gases from Vessels. | 


T.S. Aircraft Engineering, Vol. 23, 
1951, pp. 300-304, illus 


Kestin 


No. 272, October 


Glass 
6 references 

Explanation, based on the wave theory, for the disagreement of 
experimental values for the rapid discharge of gases from ve« 
with calculated results obtained by the quasi-steady theory 

Simplified Method for Calculation of Compressible Laminar 
Boundary Layer with reed Free-Stream Pressure Gradient 
George M. Low ‘OS 
October, 1951 A 

Simplification of the Karman-Polhausen integral method, by 
an analysis similar to the 
Prandtl Number of 1, zero heat transfer, and a 
temperature This eliminates the second derivative of 
the free-stream velocity and simplifies the differential equation 

Calculation of Higher Approximations for Two-Dimensional 
Compressible Flow by a Simplified Iteration Process. \\. I! 
Braun and M. M. Klein. U.S., N.A.C.A., Technical Note > 
2511, October, 1951. 54 pp., illus. 12 references 

Calculation of the symmetric transonic potential flow for 
elliptic cylinder and a Kaplan section, using an iteration procs 
dure similar to the Ackeret-Prandtl-type procedure 
convergence of the iteration-type of solution 

A General Correlation of Temperature Profiles Downstream 
of a Heated-Air Jet Directed Perpendicularly to an Air Stream 
Edmund E. Callaghan and Robert S. Ruggeri. V.A.C.A 
Technical Note 2466, September, 1951. 37 pp., illus 
ences 

An Analytic Determination of the Flow Behind a Symmetrical 
Curved Shock in a Uniform Stream. C. C. Lin and S. F. Shen 
U.S., N.A.C.A., Technical Note 2506, October, 
illus. 5 references 


Technical Not \ 
28 pp., 6 references 

Holstein-Bohlen method, assuming 
linear viscosity 
relation 


region ofl 


5 refer 


1951 15 pp 


Analysis of the validity of the power series method; complet« 
formulation and computation procedure of the series expansior 
Computations for the axisymmetric case at 
Number of 1.7 were carried out, using a 
to represent the flow. 

On the Attached Curved Shock in Front of a Sharp-Nosed 
Axially Symmetrical Body Placed in a Uniform Stream. S. | 


a free-stream Macl 
fourth degree polynomi 


NG REVIEW EER BRUATY, 


Shen and C. C. Lin Technical Not 


October, 1951. 66 pp., illus 12 references 

Investigation, using the first and higher order perturbatior 
equations from the Taylor-Macoll conical solution, of the flaw b« 
hind the attached curved shock near the nose of an axisymmetric 
body placed in a uniform stream; numerical results for the first 
order perturbation for initial semivertex angles of 10°, 20 ( 
0°, up toa Mach Number of approximately 5 

Transport Phenomena in Polyatomic Gases. C. S. Wang 


Chang and G. E. Uhlenbeck Vichigan, University, Engi } 
Research Institute, Re port Ve CA-681 (Project M604-6 5 
Va ¥ De ent, Bureau Ordnance, Contract NOrd 7924 


(WMH-3F), July 10, 1951 pp 


| 7 references 
INTERNAL FLOW 


The Flow of an Incompressible Fluid Through an Axial Turbo- 
Machine with Any Number of Rows. J. W. Railly. The Acr 
nautical Quarterly, Vol. 3, Part 1951, pp. 133-144, 
illus 


2, September, 

3 references 
Development of a method for 

velocity, at any 


alculating the 
finite 


approximate anial 
annulus, due to 
Following the procedures 


} 
row is replaced by a disco 


point in an i parallel 
single row of high aspect ratio blades 
of Traupel and Marble, the blad« 
tinuity, assuming that the 
The flow for 


velocit 


ixlal velocity is known upstream of 
i number of rows is obtained by summit 
fields due 


the row 

the radial to each row; 

equation of continuity yields the 
Readers’ Forum: A Solution ‘of the Surging Problem in Axial- 

Flow Compressors. John Mitchell Stephenson. Journ 

al Sciences, Vol. 19, No 1952, pp. 67-69 


integration ol 
axial velocity components 


leronautw 1, January, 


illus Analysis of the limitation placed on compressor ig 
pressure ratio by surging; solution of the surging problem by 


extracting heat from the gas during compression 
Notes on the Design of Converging Channels. S 
Gt. Brit., Aeronautical Research 


Vo. 2643, 1951 (March, 


Gold 
Council, Reports and Me 
1945 14 pp., illus. 5 refe 


rence 


British Information Services, New York. $1.00. General analy 
sis of the design of two-dimensional converging channels of finite 
length and of the occurrence or absence of unfavorable pressur« 


gradients 


On Supersonic Flow of a Two-Dimensional Jet in Uniform 
Tn S. 1. Pai 
No. 1, January, 1952, pp. 61-65, 

fo of the 


tream when the 


Journal of the Aeronautical Sciences, Vo 
illus 
periodicity of the supersonic jet in a unifor 
of the jet differs from that of the 

and of the reflection and transmission of distur 


7 references 


pressur¢ 
rounding stream, 
a surface of discontinuity 

Discussion on ‘‘Critical Flow Through Convergent-Divergent 
Nozzles,’? by V. D. Naylor. J]. Kesten and J. A. 
Vol. 28, No. 272, October, 1951, pp 


ince On 


Owe? CK 


lircraft Engineering, 


07, illus 17 references 


PARASITIC COMPONENTS & INTERFERENCE 


Effect of Ground Interference on the Aerodynamic Charac- 
teristic of a 42° Sweptback Wing. G. Chester Furlong 
Thomas \ Bollech U.S Technical Note 
October, 1951 references 

Fests in the L 19-ft. pr 
wnulated ground, for the 
flaps ind 


Vi DAN; 
24 pp., illus 


angley essure tunnel, with and without 
wing and the wing with trailing 
leading-edge flaps deflecte: 

Forces and moments were obtained for an angle of attack range 
of 1° to 24° and R = 3.0 to & 106 

Observations of the Interaction Between the Shock Waves and 
Boundary Layers at the Trailing Edges of Aerofoils in Supersonic 
Flow. LD. W. Holder and R. J. North. Gt. Brit., Aeron 
Research Council, Current Papers No. 53, 1951 (December 28 


3 references. British Information Sery 


plain 


edge split outboard 


950 12 pp., illus 
es, New York. $0.50 
Photographs of the flow 

dimensional 


at the trailing edges of unyawed twe 


us 


airfoils at \J = 16 and R = O8 106 to obt: 
jualitative information on the strength of the trailing edge shock 
sae on the boundary-layer conditions 
PERFORMANCE 


On the Flight Dynamics of Slender Special-Purpose Aircraft 
R. M. Rosenberg and George Stoner 
Sciences, Vol. 19, No. 1, January, 
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1952, pp. 29-38, illus > ref 
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Over 85% of the torque wrenches used in industry are 


5S 


TORQUE WRENCHES 


Read by Sight, Sound or Feel 
@ Permanently Accurate 
Practically Indestructible 
© Faster—Easier to use 
@ Automatic Release 


@ All Capacities 


.inch pounds 
.. foot pounds 


(All sizes from 
0-6000 ft. Ibs.) 


Every manufacturer, 

design and production 

man should have this valu- 
able data. Sent upon request. 


AIRCRAFT APPROVED 
V5 


STAINLESS STEEL 


THREE-WAY NORMALLY OPEN AND 
NORMALLY CLOSED 


WEIGHT ONLY 14 LBS. APPROX. 312" HIGH 


Soft synthetic rubber inserts in plunger prevent 
leakage...Spring loaded for positive action...Power consump- 
tion approx. 10 watts...Usable in any position...Operating pres- 


sure to 150 P.S.I.... Fluid connections to suit your specifications. 


Some models for aircraft, such as valve illustrated, have 
Yellow Dot approval. Other solenoid aircraft valves available 


and under development for pressures to 3,000 P.S.1. 


Two-way normally open and normally closed solenoid valves 
for special media such as liquid oxygen, nitric acid and concen- 
trated hydrogen peroxide are also available in a variety of sizes. 
Inquiries regarding your solenoid valve 


problemsdre welcomed. 


VALVE DIV. 


THE SKINNER CHUCK COMPANY 
143 Belden Ave., Norwalk, Conn. 
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VIBRATION 


TEST 


MODEL 100 HA 
Capacity 100 Lbs. Produces 
Vibrations horizontally. All 
controls in easy reach. 


Nioationat Bureau of Stand- 
ards uses four, Mass. Inst. of 
Technology two, Western Electric 13, 
Westinghouse and G. E. 12 each. Basic equipment 


for YOUR testing laboratory or inspection department. In many plants 
a laboratory in itself. Detect excess weight—find structural weak spots. 
For electronic, automatic, aircraft, crystal, optical and instrument 
makers, schools and research laboratories. Models to test parts from 
a few ounces to }00 Ibs. Choice of horizontal or vertical table move- 
ment. Frequencies of 600 to 3600 v. p.m. Auto- 

matically or manually controlled. Send for Catalog F. 


IS YOUR 
SURFACE RESISTANCE | 8 
LOW ENOUGH? | 


Are your 
spot welding costs low enough? 


This 18-page illustrated booklet tells how to get better 
surface preparation of aluminum before spot welding. 


@ Have you tried the latest Oakite recommenda- 
tions for cleaning and deoxidizing Alclad 24S? 
52S? 28?61ST-4? XB 75ST? 301? See pages 3 to 8. 

© How long should these alloys remain in the de- 
oxidizing solution? See Immersion Charts on pages 
9 and 10 and Resistance Curves on page 11. 

@ What’s the best rinse temperature after cleaning? 
after deoxidizing? See page 12. 


& 


Do you have efficient controls for the concen- 
tration and temperature of your cleaning and 
deoxidizing solutions? See page 14. 


ERE For your copy of "5 things to know about pre- 


paring aluminum for spot welding’’ write to 
Oakite Products, Inc., 27 Thames St., New York 6, N.Y. 


Technical Service Representatives in Principal Cities of U.S. & Canada 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS » METHODS » SERVICE 


OF 


in inch ounces ALL AMERY GUE 
en. [Shoetevant ko AMERICAN 
| ADD/SON 
1090 FULLERTON PKWY. CHICAGO 14, ILLINOIS 
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OF THE AIRWAYS 
VERSATILE SPERRY GYROPILOT © For widely diversified aircraft the pilot to all types of aircraft is the result 


Sperry Gyropilot* is providing consist- of 10 years’ experience in combining 

ON JET FIGHTERS AND BOMBERS, ently smooth, precise automatic flight precise reference systems with electronic 
AIRLINERS, EXECUTIVE PLANES, ontrol under all flight conditions and is rate circuit techniques and high response 
making possible automatic approaches servos which accommodate all control 


through low ceilings in rough air. situations from lighter-than-air ships to 
LIGHTER-THAN-AIR SHIPS) > The flexibility in applying this Gyro guided missiles. 


HELICOPTERS AND 


GYROSCOPE COMPANY 


ORATION 


GREAT NECK, NEW YORK - CLEVELAND - NEW ORLEANS + BROOKLYN - LOS ANGELES - SAN FRANCISCO + SEATTLE 


IN CANADA—SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED. MONTREAL, QUEBEC 
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AERONAUTICAL 


Development of a theory of the flight dynamies of cylindrical 
bodies of nearly circular cross section and elastic in that they can 
execute beam bending vibrations. General equations of motion 
are derived; their solution leads to an analysis of in-flight oscilla 
tious and possible instabilities arising from the oscillations 

Lower Minimum Speeds for Fixed-Wing Aircraft. Penn 
KE. Mullowney. Office of Naval Research, Washington, Monthly 
Research Report, February 1, 1951, pp. 13-27, illus. 128 refer 
Reprint. 

Evaluation of the performance advantages that might result 
from using boundary-layer control on fixed-wing aircraft to 


ences 


increase Cy, or to reduce Cp; performance calculations on several 
iirplane configurations which demonstrate the advantages of 
boundary-layer control 

The Ground Run of Aircraft in Landing and Take-Off. Maurice 
A. Garbell and William M. Young. Garbell Research Founda 
tion, Garbell Aeronautical Series No. 3, 1951. 26 pp., illus. 3 
references $1.00 

Development of a semigraphic method for calculating the time 
ind distance consumed by an aircraft in accelerating or decelerat- 
ing from a given initial ground speed to a given final ground speed ; 
calculations for several examples 

Still-Air Range in the Stratosphere. A.J. k. Carline.  -lir- 
craft Engineering, Vol. 23, No. 272, October, 1951, pp. 292-299, 
illus. A method of rapid and accurate calculation for jet-pro 
pelled aeroplanes operating above the tropopause. 

Flight Investigation of the Effect of Atmospheric Turbulence on 
the Climb Performance of an Airplane. Harry Press and Herbert 
C. McClanahan, Jr U.S., N.A.C.A., Technical Note No. 2498, 
October, 1951. 30 pp, illus. 3 references 

Flight tests under conditions of smooth air and light turbulence 
with a twin-engined transport airplane, one engine inoperative, 
at two ¢.g. locations; effects of turbulence on rate of climb and on 
variations in rate of climb between separate climbs; characteris- 
tics of airplane flight path; climb performance reduction equa- 
tions, standard deviation of rate of climb attributable to turbu- 
lence and duration of run. 

Effect of Fuselage and Tail Surfaces on Low-Speed Yawing 
Characteristics of a Swept-Wing Model As Determined in 


Curved-Flow Test Section of Langley Stability Tunnel. John 
I). Bird, Byron M. Jaquet, and John W. Cowan. (U.S., 
V.A.C.A., Research Memorandum No. LS8G13, 1948.) U.S., 


V.A.C.A., Technical Note No. 2483, October, 1951 
3 references 

The Construction and Testing of Xylonite Model of a Delta 
Aircraft. S.C. Redshaw and P. J. Palmer. The Aeronautical 
Quarterly, Vol. 3, Part 2, September, 1951, pp. 88-127, illus. 11 
references 


19 pp., illus 


STABILITY & CONTROL 


Notes on the Tail-First Aeroplane. S. B. Gates. Gt. Brit., 
Aeronautical Research Council, Reports and Memoranda No. 2676, 
1951 (July, 1939). 9 pp., illus. British Information Services, 
New York. $0.65. Evaluation of the tail-first design from the 
standpoint of obtaining directional stability and longitudinal con 
trol with high lift. 

Effects of Wing Position and Horizontal-Tail Position on the 
Static Stability Characteristics of Models with Unswept and 45° 
Sweptback Surfaces with Some Reference to Mutual Interference. 
Alex Goodman. U.S., N.A.C.A., Technical Note No. 2504, Octo 
ber, 1951. 58 pp., illus. 18 references 


WINGS & AIRFOILS 


Low-Speed Model Tests on Two ‘‘V’’ Wings. J. Trouncer 
md D. Kettle. Gt. Brit., Aeronautical Research Council, Reports 
ind Memoranda No. 2364, 1951 (December, 1947). 86 pp., illus 
7 references. British Information Services, New York. $5.25. 

Longitudinal, lateral, and directional stability tests of “V"’ 
wings of 28.4° and 36.4° sweepback, with and without antitip 
stalling devices; force measurements and pressure plotting tests 
on the 36.4° sweptback “V" wing 

The Streamline Pattern in the Vicinity of a Certain Joukowski 
Aerofoil, with and Without Yaw. M. M. Callan. Canada, 
National Research Laboratories, Division of Mechanical Engineer 
ne, Aerodynamics Laboratory, Report No. \fa-240, December 13, 
1950. 15 pp., illus. 2 references. Development of a method 
using results from the electrical analogy tank to provide rapid 
calculation of the flow over a vawed infinite airfoil 
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for better cabin-sealing, float- 
sealing, spotweld-sealing 
and to prevent corrosion! 


@ To help you handle with greater 
speed and efficiency the problems 
presented by modern airplane manu- 
facturing methods, Pittsburgh offers 
you these three important develop- 
ments in sealing— 


@ FABSEAL—an impregnated fabric 
that forms a complete seal between 
metal, wood or fiber members. 


@ NU-CHROMSEAL—a solid, plia- 
ble compound in a film of fixed 
thickness for sealing lap joints or butt 
seams in metal, wood or fiber where 
rivets, bolts or screws are used. Seals 
water, gasoline or oil storage com- 
partments. Insulates dissimilar 
metals to prevent corrosion. Stops 
squeaks or chafing where metal parts 
rub against each other. 


@ WELDSEAL—protects spot-welded 
and hot-riveted assemblies from cor- 
rosion by sealing seams against mois- 
ture. Flows around heated areas and 
returns to original character at nor- 
mal temperature. 


@ Samples of these remarkable tapes 
are available for experimental work 
and the services of our engineers are 
at your disposal for consultation 
without cost or obligation. 


Pittsburgh also offers dopes, lacquers, primers, 
enamels, and special coatings for every 
aviation need. 


PITTSBURGH PLATE GLASS COMPANY 
Industrial Paint Division, Pittsburgh, Pa. 


Factories: Milwaukee, Wis.; Newark, N. J.; 
Springdale, Pa.; Houston, Texas; Los Angeles, 
Calif.; Portland, Ore. Ditzler Color Division, 
Detroit, Mich. The Thresher Paint & Varnish 
Co., Dayton, Ohio. Forbes Finishes Div., Cleve- 
land, Ohio. M. B. Suydam Div., Pittsburgh, Pa. 
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Present State of Development in Nonsteady Motion of a Lifting 
Surface. P.Cicala. (L’ Aeronautica, Vol. 21, No. 9-10, Septem 
ber-October, 1941.) U.S., N.A.C.A., Technical Memorandun 
No. 1277, October, 1951. 96 pp., illus. 54 references. Review 
of work done on the two-dimensional problem; computation 
procedures for the three-dimensional wing; drag and propulsive 
forces; experimental results. 

Examples of Three Representative Types of Airfoil-Section 
Stall at Low Speed. George B. McCullough and Donald E. Gault 
U.S., N.A.C.A., Technical Note No. 2502, September, 1951. 52 
pp., illus. 18 references 

The Lift, Rolling Moment, and Pitching Moment on Wings in 
Nonuniform Supersonic Flow. Henry L. Alden and Leon H 
Schindel. Journal of the Aeronautical Sciences, Vol. 19, No. |, 
January, 1952, pp. 7-14, illus. 7 references 

Development of a direct method for computing the aerodynamic 
coefficients, in which the moments are obtained as single integra 
tions without calculation of the pressure distributions, but'using 
the concept of lifting strips. 

Readers’ Forum: A Method for Calculating Airfoils with Pre- 
scribed Pressure Distribution. N. Scholz. Journal of the Aer 
nautical Sciences, Vol. 19, No. 1, January, 1952, pp. 70-72, illus 
3 references. Development of a practical calculation procedurs 
that is an extension of Riegel’s solution. 

Mathematical Improvement of Method for Computing Poisson 
Integrals Involved in Determination of Velocity Distribution on 
Airfoils. I. Fliigge-Lotz. U.S., N.A.C.A., Technical Note No 
2451, October, 1951. 84 pp., illus. 6 references 

Generalized Conical-Flow Fields in Supersonic Wing Theory 
Harvard Lomax and Max. A. Heaslet. U.S., N.A.C.A., Techn 
cal Note No. 2497, September, 1951. 45 pp., illus. 11 references 
Application, to lifting and nonlifting surfaces, of linearized, com 
pressible-flow analysis to the study of quasi-conical supersoni: 
wing theory. 

Investigation at Low Speed of 45° and 60° Sweptback, Tapered, 
Low-Drag Wings Equipped with Various Types of Full-Span, 
Trailing-Edge Flaps. John J. Harper. U.S., V.A.C.A., Tech 
nical Note No. 2468, October, 1951. 53 pp., illus. 12 references 

Effect of Ground Interference on the Aerodynamic Charac- 
teristics of a 42° Sweptback Wing. G. Chester Furlong and 
Thomas V. Bollech. U.S., N.A.C.A., Technical Note No. 2487 
October, 1951. 24 pp., illus 


6 references. 


Aeroelasticity 


The Anti-Symmetric Vibrations of Aircraft. R. W. Traill 
Nash. The Aeronautical Quarterly, Vol. 3, Part 2, September, 
1951, pp. 145-160, illus. 5 references. 

Derivation of a general form of the eigenvalue equations, using 
a lumped-mass approximation of the continuous mass distribu 
tion. Final eigenvalue equations are expressed in the terms of 
the submatrices associated with the mass distribution 

Study on the Frequency of Gust Loads. J. P. Benthem 
Netherlands, Nationaal Luchtvaartlaboratorium, Amsterdam, R¢ 
port No. S.3874, December, 1950. 61 pp., illus., folding charts 
17 references. Review of German and American literature on 
gust loads. 

An Analytical Approach to the Fuel Sloshing and Buffeting 
Problems of Aircraft. Harold Luskin and Ellis Lapin. Douglu 
Aircraft Co., Inc., Report No. SM-14068, June 27,1951. 46 pp 
illus. 14 references 

Analysis of the dynamics of an aircraft with partially full fuel 
tanks, and of airplane buffeting. The oscillating fuel in cach 
tank is replaced by a simple pendulum plus a fixed mass; thx 
motion is described by three independent oscillations: — the 
phugoid, the short period, and a fuel oscillation. Significant 
damping of the latter can be obtained only by the use of tank 
baffles. Buffeting is treated as an aeroelastic response problem 

Aircraft Flutter. J. Williams. Gt. Brit., Acronautical Re 
search Council, Reports and Memoranda No. 2492, 1951 (August 
1948). 62 pp. 271 references. British Information Services 
New York. $3.00 

General theoretical and experimental methods for investigating 
aircraft flutter; evaluation of the aerodynamic forces required 
for flutter analysis; analysis of wing, control-surface, and tab 
flutter; experimental study of the loads on oscillating airfoils. A 
complete list of British and foreign flutter studies and of works 
on the aerodynamic theory of wings in nonuniform motion is 
included. 
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An Approximation Simplifying Wing Flutter Calculations. 
G. A. Naylor. Gt. Brit., Acronautical Research Council, Rep 
and Memoranda No. 2605, 1951 (April, 1942). 10 pp., illus 
references. British Information Services, New York. $0.75 

Development of an approximation to the classical theory of 
flexural-torsional wing flutter, in which one comparatively sm 
term (f) is neglected; comparison with Pugsley's simplified 
theory 

Estimation of Wing Flutter Speeds from the Curves of R. & M. 
1869. Mary E. kK. Graham. Gt. Brit., Aeronautical Rese 
Council, Reports and Memoranda No. 2608, 1951 (April, 1942 
pp., illus. 4 references 
York. $0.35 


British Information Services, Ne 


A rapid method of estimating flexural-torsional flutter of pl: 
cantilever wings of normal proportions. The wing is replaced by 
in equivalent straight-tapered wing, and the curves developed by 
Dunean and Griffith are used to obtain the flutter characteri 
tics. 

Calculation of the Aerodynamic Loading of Swept and Unswept 
Flexible Wings of Arbitrary Stiffness. Franklin W. Dicdericl 

U.S., N.A.C.A., Technical Note No. 1876, April, 1949 Biss 
V.A.C.A F Report Vo. 1000, 1950 29 pp., illus. 13 references 
Superintendent of Documents, Washington. $0.25 

Lift and Moment on Oscillating Triangular and Related Wings 
with Supersonic Edges. Herbert C. Nelson. US., NA 
Technical Note No. 2494, September, 1951. 34 pp., illus. 6 refer 
ences 

Analysis of the boundary-value problem for the velocity pote: 
tial for an apex-forward, thin, flat, oscillating, triangular or re 
lated wing with supersonic edges moving at a constant supersoni 
speed, The frequeney-expansion method is used; only the first 
few terms of the velocity potential and subsequent forces 
moments are needed 

Calculation of the Damping for Rolling Oscillations of a Swept 
Wing. Doris E. Lehrian. Gt. Brit., Aeronautical Rese 
Council, Current Papers No. 51, 1951 (October 16, 1950 10 py 
illus. 9 references 


S050 


British Information Services, New York 


Calculations of the damping derivative for the rolling oscill: 
tions of a rectangular and sweptback wing, each of aspect ratio | 
over a range of frequency parameters 

The Measurement of the Derivative Zw for an Oscillating 
Aerofoil. A. L. Buchan, kK. D. Harris, and P. M. Somervyail 
Gt. Brit., Aeronautical Research Council, Current Papers No. 3: 
1951 (June, 1950 32 pp., illus. 38 references. British Infor 
mation Services, New York. $1.15. Experimental measure 
ments of sw for constant chord rigid wings of 0° and 45° sweep 
back at aspect ratios ranging from 3 to 6; effect of sweepback or 


Air Transportation (41) 


The Air Route Problem in the United States. M. Georg: 
Goodrick lir Law and Commerce, Vol. 18, No 
Summer, 1951, pp. 281-298. 18 references 


Journal of 
Review of the 
growth of U.S. air transport and of the participation of the 
Federal Government in air-line cconomics; present Government 
iid to air lines 

Objectives and Strategies for Airline Pricing. Paul W. Cher 
rington. Journal of Air Law and Commerce, Vol. 18, No 
Summer, 1951, pp. 253-265. 5 references. Outline of price 
policy in relation to total air-line cconomic objectives, based or 
passenger fares of the U.S. trunk-line carriers. 

CAB Severs Domestic Mail Pay-Subsidy. Aviation eck 
Vol. 55, No. 15, October 8, 1951, pp. 68, 69 

Committee Report to the Senate on Separation of Air-Mail 
Pay from Subsidy; S.436, ‘‘The Air Mail Subsidy Separation 
Act of 1951.’ Edwin C. Johnson. Journal of Air Law and 
Commerce, Vol. 18, No. 3, Summer, 1951, pp. 8320-350 

Supplementary Report of Ernst & Ernst on the Determination 
of a Uniform Compensatory Mail Rate Structure for the Domestic 
Airlines. Journal of Air Law and Commerce, Vol. 18, No 
Summer, 1951, pp. 358-363 1 reference 

United Air Lines. Hugh Harvey. Shell Aviation News, No 
159, September, 1951, pp. 17=20, illus. Review of U.A.L.’s 25 
years of operations 


Card-Index Overhaul Cuts Braniff Cost. Aviation lieck, Vo 


55, No. 17, October 22, 1951, pp. 54, 56, 59, illus. 
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Here’s why... 


VARGLAS Tubing is now impregnated with G.E. PERMAFIL 


Here’s how... 
BETTER DIELECTRIC RETENTION 


. . » 7,000 volts — and keeps its high dielectric value under toughest service 
conditions. 


BETTER FLEXIBILITY 


... twist it—tie it— bend it — wrap itl No crack —no peel —no dielectric loss. 


BETTER HEAT RESISTANCE 


. . withstands more than 2,000 hours at 105° to 110° C — 1,000 hours at 125° 
C — extensive periods even at 150° C. 


4} AVAILABLE IN COILS 


CORPORATION | 


Makers of 
Electrical Insulating 
Tubing and Sleeving 


. so that you can cut the length you need — no more, no less, no waste. 
Standard colors — wide range of sizes — meets or exceeds all A.S.T.M. 
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synthetic coated tubings. Sample— 
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Varglas Tubing impregnated with General Electric Permafil. | am particularly 
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Airplane Design (10) 


The Well Tempered Aircraft. Arthur E. Raymond 39th 
Wilbur Wright Memorial Lecture, September 10, 1951 | 
tion Week, Vol. 55, Nos. 16, 17, 19, October 15, 22, November 
1951, pp. 21-28, 31; pp. 26, 28, 29, 31, 32, 34, 37, 38, 41, 42 
31, 32, 34, 38, illus. Royal Aeronautical Society, Journal, Vo 
55, No. 490, October, 1951, pp. 599-625, illus. 1 reference 

Factors in the production of operationally useful aircraft 


environment conducive to efliciency; I 


selection and thoroug 
development of aircraft based on sound specifications and det 
design; integration of operating personnel; exploration of 
feasible uses of aircraft; timing of introduction of new model 
adaptability to adversity and success 
Structural Advances. G. T. R. Hill 
2227, September 28, 1951, pp. 417, 418, illus 


Advances in Aircraft Structural Design 


Flight, Vol. 60, 
( Based on a paper 


AIRPLANE DESCRIPTIONS 


Latest British Aircraft and Engines at Farnborough Show. 
W. F. Bradley. Automotive Industries, Vol. 105, No. 8, October 
15, 1951, pp. 42-44, 126, 130, 132, illus 

Prototype Air Power. Denis Desoutter. Aviation -lge, Vo 
16, No. 4, October, 1951, pp. 25-27, 
S.B.A.C. display at Farnborough 

Weak Production Handcuffs British Air, David A. Anderton 
Aviation Week, Vol. 55, No. 15, October 8, 1951, pp. 12-15, illus 
Brief review of aircraft and power plants at the S.B.A.C. Farn 
borough Display; evaluation of British production outlook 

Auster B.4 Single-Engined Ambulance-Freighter Aircraft, 
England. Flight, Vol. 60, No. 2228, October 5, 
457, illus 

Hindustan Aircraft Ltd., H.T.2 Basic Trainer Aircraft, India. 
Indian Skyways, Vol. 5, No.9, September, 1951, pp. 18-22, 35, 37 
illus. 

Percival Provost P.56 Mk.2 Single-Engined Basic Trainer, 
England. Flight, Vol. 60, No. 2225, September 14, 1951, pp 
353-355, illus. 


Saab-91B Safir Single-Engined Three-Passenger Trainer Air- 


illus. Aircraft at th 


1951, pp. 456 


craft, Sweden. Aviation Week, Vol. 55, No. 18, October 29 
1951, p. 30, illus 
BODY GROUP 

Designing Aircraft Main Spar Frames. Melvin Stone 


Machine Design, Vol. 23, No. 10, October, 1951, pp. 111-116 
illus. Materials selection and fabrication methods. 


FUEL TANKS 


Some Developments for Greater Crash Safety in Aircraft. 
Robert Schroers. S.A.E., National Aeronautic Meeting, Le 
Angeles, October 3-6,1951, Preprint No.665. \0pp.,illus. Tests 
with flexible bladder cell-type tanks with fuel lines having auto 
matic disconnect couplings and a standard structural compart 
ment. 


LANDING GEAR 


Investigation of the Air-Compression Process During Drop 
Tests of an Oleo-Pneumatic Landing Gear. James H. Walls 
U.LS., N.A.C.A., Technical Note No. 2477, September, 1951 
pp., illus. 2 references. 


Evaluation of air-pressure and strut-stroke measurements, and 
time histories of small landing gear with dropping weights ranging 
from 1,500 to 2,500 Ibs.; analysis of the effect of the type of air 
compression process on landing gear loads. 


OPERATION & PERFORMANCE 


North American B-45-C Four-Engined Turbojet Bomber. 
N. N. Davis and E. M. Beattie. SAE Journal, Vol. 59, No. 10, 
October, 1951, pp. 19-28, illus. (Excerpts from a paper: Opera 
tional Experiences with Multi-Engine Jet Aircraft.) 

Vickers-Armstrongs Viscount 700 4-Engined Turboprop Trans- 
port, England. (Flight Experience with the Vickers Viscount 
Turbo-Propeller Airliner.) G. R. Edwards. S.A.E., National 
Aeronautic Meeting, Los Angeles, October 3-6, 1951, Preprint No 
666. 11 pp., illus. 


W FEBRUARY, 


1952 


Airports (39) 


Watching the Field. -lviation Age, Vol. 16, No. 4, 
1951, p. 30, illus. Airfield Surface Movement Indicator (Asmi 

New Tower & Freight Terminal at Los Angeles ( International 
Airport). Aviation Age, Vol. 16, No 
illus 


Octob 


+, October, 1951, pp. 17 


Aviation Medicine (19) 


Studies of Human Tolerance for Extreme Heat. \\ 
Blockley and C. L. Taylor S., Air Force, Air Materiel ¢ 
nand, Engineering Division, Aero Medical Laboratory, Mem 
dum Report No. MCREX D-696-113.4, November 1948 
pp., illus. 55 references 

Medical Aspects of the Economics of Pilot Maintenance 


A. Buchanan Barbour leronautics, Vol. 25, No. 3, Octob 
1951, pp. 38-48, illus 
High Altitude Bailouts. /°.S., Central Air Document 


lrmy-Navy-Air Force), Techn 


October, 1951, pp 


cal Data Digest, Vol. 16, No 


19-22, illus Fests with standard parachut 
ind ejection seats at altitudes up to 43,000 ft 
Comfortization (23) 
Mist-Defier. M. M. Berry Boeing Magazine o1. 21, 
10, October, 1951, pp. 10-13, illus. Design and performance of 


the Boeing separator for high humidity conditions in jet airplane 
cabins 


Electronics (3) 
ANTENNAS 


Antenna Pattern-Measuring Range. 
Morita (U.S., Office of Naval Research, Contract N5ori-76, Task 
Order No.1, NR-O7S8-011 Harvard University, Cruft Laborator) 
Technical Report No. 122. April 16, 1951 


ences 


John Taylor and Tetst 


14 pp., illus. 5 refer 
General design and block diagram of the range and 
account of its operation; typical measured curves; circuit dia 
grams and list of equipment. 
Theory of V-Antennas. 
Physics, Vol. 22, 


6 references 


Ronald King. Journal of Applica 
No. 9, September, 1951, pp. 1111-1121, illus 


Derivation of an integral equation for the current in an apex 
driven symmetric V-antenna. Solution by the method of succes 
sive approximations leads to general formulas for the impedance 
uid the current distribution 

Letters to the Editor: General Formulation for Calculation of 
Shaped-Beam Antennas. A. S. Dunbar. Journal of Applied 
Physics, Vol. 22, No.9, p. 1217. 38references. General formula 
tion of Chu’s method of synthesizing a shaped beam, using the 
principle of stationary phase 


CIRCUITS & CIRCUIT ELEMENTS 


Block Diagram Network Transformation. T. 1). Graybeal 
Electrical Engineering, Vol. 70, No. 11, November, 1951, pp. 985 
990, illus. 6 references 

Theory and application of transforming networks by usii 
equivalent block diagram networks that consist of linear unidire« 
tional elements. Theorems for the transformation and reduction 
of block diagram networks are tabulated; they are developed by 
writing the differential equations for the two equivalent diagrams 
ind proving that the equations are identical. 

Computors. Wireless World, Vol. 57, No. 10, October, 1951 
pp. 419-424, illus. 1 reference. Review of computer principles 
types, and memory systems; sample circuits. 

A Quarter-Square Multiplier Using a Segmented Parabolic 
Characteristic. Britton Chance, Frederic C. Williams, Chia-Chih 
Yang, John Busser, and Joseph Higgins. Review of Scientit 
Instruments, Vol. 22, No. 9, September, 1951, pp. 683-688, illus 
8 references 


A multiplying circuit for analog computers. The multiplier 


yperates in the first quadrant and uses a segmented nonlinear 
element for squaring and a time-sharing scheme with a singk 
quaring element. Time delay is less than 40 microsec. with 
ccuracy greater than +1 per cent; 


the technique can be ex 
tended to include the four quadrants 
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instruments, and in general electronic laboratory test 
equipment. The General Radio Experimenter has been 
published continuously since 1926. 

Each month the Experimenter contains eight 
pages of engineering articles describing new G-R instruments, 
new ways of using G-R equipment, or a number of applications 
of a general engineering nature not specifically related to G-R 
products. 

Included in recent issues have been such articles as: 
description of a versatile aperiodic power amplifier with a 
frequency range of 20 cycles to 3 Mc; Variac® in phase-shift 
circuits; a simple r-f capacitance meter; a technical discussion 
of intermodulation distortion; a dynamic microphone for the 
G-R Sound-Level Meter; and Improved Variac speed control; 
a new push-pull amplifier circuit; a new octave-band analyzer 
for noise measurements; a sample holder for solid dielectric 
materials, and many others of this nature. 
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New Miniature Intermediate- Frequency Amplifier. 
National Bureau of Standards, Technical News Bulletin, V 
No. 10, October, 1951, pp. 143-145, illus. 4 reference 1) 
velopment of the Model VI Amplifier suitable for center 
quencies from 20 to 100 mc. Preassembled groups of 
circuit elements are used to simplify production 

Letters to the Editor: A Note on the Initial Excitation of Linear 
Systems. L. A. Zadeh. Journal of Applied Phy Vi 


d 
No. 9, September, 1951, pp. 1216, 1217. 1 reference. E 
sions for the response of an initially excited linear syster 
given input. 

Microwave Generator with Crystal Control. W. F. Mar 
Llectronics, Vol. 24, No. 11, November, 1951, pp. 92-95, illu 
references. Portable 3,100 me. signal generator with pul 
continuous-wave output, having an accurate crystal contré 
output Trequency. 

A Gain Stabilized Mixer. l.S., National Bureau of Stan 
chnical News Bulletin, Vol. 35, No. 10, October, 1951, pp 
1538, illus. A feedback mixer that retains gain calibration ove 

reasonably long period of time 

Pulse Inverter Circuit. Leonard Reiffel. Review of Si 
Instruments, Vol. 22, No. 9, September, 1951, p. 704, illu 


COMMUNICATIONS 


Information Theory and Most Efficient Codings for Com 
munication or Memory Devices. L. Brillouin. Jour? 
I pplied Physics, Vol. 22, No. 9, September, 1951, pp. 1108 
3 references. Statistical analysis of Shannon’s theorem co 
cerning the capacity of a channel and explanation of the com 
tion between entropy and information 

United’s V.H.F. Party-Line. Aviation Age, Vol. 16, No 
October, 1951, p. 31, illus. V.H.F. static-free radio network 


telephone circuits for plane-to-ground communications 


COMPONENTS 


Some Results Concerning the Partial Differential Equations 
Describing the Flow of Holes and Electrons in Semiconductors 
R.C. Prim, II. Bell System Technical Journal, Vol. 30, No 
Part II, October, 1951, pp. 1174-1213, illus. 3 references So 
properties of the current density vector fields; classes of ex 
solutions involving arbitrary constants and functions 

Electrical Charge Storage in Polystyrene Capacitors. [L. A 
Matheson and V. J. Caldecourt. Journal of Applied P} 

Vol. 22, No. 9, September, 1951, pp. 1176-1178, illus. 5 refe 
ences. Measurements on the charge storage of several poly 
styrene capacitors stored for one month at room temperatut 
analysis of the mechanism of the loss of charge 

Tantalytic Capacitors. L. W. Foster. General Electri 

w, Vol. 54, No. 10, October, 1951, pp. 30-38, illus. 6 referenc« 

rheory, electric and chemical aspects, construction, charactet 
tics, and test data on General Electric’s Tantalytic capacitor 
foil-type electrolytic capacitor for low-voltage d.c. applicatio 
The electrodes are made of tantalum metal 

Photoelectric Cell Applications. .lerovox Research WV 
Vol. 21, No. 9, September, 1951, pp. 1-3, illus [Typical app 
tions and circuits of photoelectric, photoconductive, and phot 
voltaic cells 

Letters to the Editor: On Asymmetric Heat Conduction in 
Oxide Rectifiers. Hubbard Horn. J: 

{pplied Physics, Vol. 22, No. 9, September, 1951, p. 1214 


relerences 


CONSTRUCTION TECHNIQUES 


How Plastics Aid Miniaturization of Electrical Assemblies i: 
Aircraft. Robert J. Bibbero and Edward B. Chester Vacl 
Design, Voi. 23, No. 10, October, 1951, py 127-132, illu 


references 
ELECTRONIC TUBES 


Vacuum Tube Reliability. KF. Cusack. Western 
Technical Review, Vol. 5, No. 4, October, 1951, pp. 154-159, il 
S references. Methods of improving reliability 

Electron-Tube Heat-Transfer Data. B. ©. Buckland. F 
trical Engineering, Vol. 70, No. 11, November, 1951, pp. 962—M 
illus. 9% references 

Studies of Externally Heated Hot Cathode Arcs. I--Modes 
of the Discharge. L. Malter, FE. O. Johnson, and W. M. Webster 


RCA Re ’, Vol. 12, No. 3, Part 1, September, 1951, py 
135, illus. references 


Testing the Emission Currents we a Cathode Ray Tube 


M.H. W. Gal ‘lectronics Forum, No.2 , June, 1951 DD 
illus 

Experiments on the relation between current drawn fro 
good cathode and the cathode to modulator distance for 
ticular type of tubs mission curves; values for productio 


model tubs 


MEASUREMENTS & TESTING 


A Sensitive rennet Converter, the Induction Galvanometer. 


R. W. Gilbert Elec ul Engineering, Vol. 70, No. 10, Octob 
pp. illus 

A d.c. to a.c. converter suitable for sensitive d.c. measurement 

ith operating frequency into the me. region; construction 
aa ind circuits of galvanometer, frequency-shift sy 
unplifier; performance data 

Rutonded Q-Meter Measurements. Raymond E. Laffert 
electronics, Vol. 24, No. 11, November, 1951, pp. 126-131, i 
2 references 

Extending the resistance and reactance range of a Q-met 
transformers over a frequency range from 50 ke. to 30 
transformer design and construction details; nomograp! fc 
solution of resistance and reactance equations 

Measuring Distributed Capacitance of Coils. John A. Conno 
Electronics, Vol. 24, No. 11, November, 1951, pp. 224, 228, 23 
236, 240, 244, illus Measuring coil capacitance distributior 
with a Q-meter; basic circuit; comparison of harmonic and nor 
inal measurement techniques 

Some Uses of Electrical Capacity in Industrial Measurement 
A. Green. Electronics Forum, No. 22, June, 1951, pp. 5-9, illu 
Brief summary of some of the principles, methods, and instt 
ments used in measuring capacity in industry 

A Combined Current Indicator and Integrator. W. A. Higir 
botham and $. Rankowitz. Review of Scientific Instruments, Vo 
22, No.9, pp. 688-690, illus | reference 

An instrument consisting of a current integrating circuit and 
d.c. amplifier that provides a continuous indication of the curré 
being integrated ircuit diagrams 


NAVIGATION AIDS 


A Straight-Line Flight Indicator for the Pilot of a Radar- 
Equipped Aircraft. R. C. Richardson. Australian Jour 
lpplied Scien 1. 2, No. 2, June, 1951, pp. 223-234, illu s 
references Mechanical details, electronic circuits and chara 
teristics of the indicator; results of laboratory and flight t 


NOISE & INTERFERENCE 


The Generation and Measurement of Low Frequency Random 


Noise. R. R. Bennett and A. S. Fulton. Journal of App 
*hysics, Vol. 22, No 9, September, 1951, pp. 1187-1191, illu 
reterences 

An electronic noise generator for analog computer or simulator 
ipplications he generator output is characterized by O 
mal gaussian amplitude distribution and a power spectrum 


iniform over U-25 cycles per sec 


On the Theory of Random Noise; Models 
I, TI. David Middleton. Journal of Applied Physics, Vi 
No. 9, September, 1951, pp. 1143-1163 i 

I. Macroscopic statistical description for three models of poi 


Ol 


impulsive random noise, nearly normal random nois« 
nd normal random noise II. 


uto-correlatio 


Average values and cros 
1 functions for stationary random noise waves for 
the three model 


The Power Spectrum of a Narrow Band Noise Passed Through 
a Nonlinear Impedance Element. John L. McLucas and Rich 
C Raymond Journ of Applied Physics, Vol. 22. No. 9 
September, 1951, pp. 1211-1213, illus 


12] references Comp 
ou of predictions based on Middleton's theory and experiment 
ita for a narrow band noise centered at 1.6 me. through a nor 


inear device 
Close-Differential Thyratron Relay. Jordan J. Baru 
ctronics, Vol. 24, No. 11, November, 1951, pp. 256, 260, 264 

66, 268, 270, illus 


3 references. Investigation of inter 
id means of reducing the effects of this noise 
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This free booklet will help you 


GET MORE 


OUT OF METALS 


...and also understand why Monel, 
Nickel and Inconel are critically 
needed for the “‘really tough” jobs 


Here’s a booklet that’s a ‘“‘must” for any one who 
chooses or uses metals. 


And, with all metals in ever-shortening supply, 
it’s a timely booklet that can help you make the best 
use of the metals you’re getting. 


Written by the Development and Research Department 
of The International Nickel Company, this booklet 
explains the mechanical properties of metals and alloys 
so that the reader is able to understand, compare and 
judge their values for practical applications. 


It explains in one-page treatments many of the technical 
terms and testing procedures needed for a working 
knowledge of metal behavior. 


Also included are many tables of data for comparing 
the suitability of Inco Nickel Alloys for applications 
requiring a corrosion-resisting material with high 
mechanical properties. 


Any one who absorbs the information in this booklet 
will be equipped to do a better job of metal selection. 
If you’re an established engineer, send for this booklet 
and consider it a quickie refresher course. If you're a 
newcomer to metals, use this booklet as the shortest 
cut to acquiring a practical knowledge of metals. 


30,000 technical men—from shop hands to college 
professors—asked for the original edition. 


Now this new and enlarged edition is ready. Send for 
as many copies as needed for yourself and your staff. 
Just fill in the number on the coupon. 

Remember, too, that whenever you have a metal 
question, you can count on Inco’s Technical Service 
Department to help you solve metal problems involving 
corrosion, stress, wear, fatigue, high temperatures, 
low temperatures and shock. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wali Street, New York 5, N.Y. 


EMBLEM . OF SERVICE 


NICKEL 20%, attoys 
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36 PAGES OF INFORMATION ABOUT METALS 


Tensile Properties 
Yield Strength, Proportional 
Limit, Proof Stress. Rigidity, 
Modulus of Elasticity, 
Ductility. 

Torsional Properties 
Twist Resistance. 


Hardness 
Brinell, Rockwell and Vickers 
Tests. The Scleroscope. 


Toughness 
Impact Strength, Izod and 
Charpy Tests. Tension and 
Torsion Impact. 


Shear Strength 


High Temperature Properties 


Use this coupon 


Thermal Expansion 
Low Temperature Properties 
Fatigue 


Effect of Keyways on fatigue 
of shatting 


Corrosion 

Concentratton-Cell, Galvanic. 
Cavitation-Erosion 
Physical Constants and 
Mechanical Properties of 
Important Metals 


Conversion Tables 

Measurements 
Definition and Glossary 
of Terms 
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when line feathers 
make the 
feathers fly. 


... Switchto Arkwright Tracing Cloth! 
You can re-ink clean, sharp lines over 
any erasure without “feathering” 


or “blobbing” to spoil your work. 
Painstaking Arkwright inspection 
guards your drawings against pinholes, 
thick threads or other imperfections— 
Arkwright quality insures them against 
brittleness, opaqueness, or paper-fraying 
due to age. That is why Arkwright Tracing 
Cloth takes clean, sharp drawings that 
yield clear, sharp blueprints years after 
you make them. Remember: if your 
work is worth saving, put iton Arkwright 
Tracing Cloth. Would you like a sample? 
Write Arkwright Finishing Co., 
Industrial Trust Bldg., 

Providence, R. I. 


ARKWRIGHT 
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PESRUAR Y, 1952 


SATURABLE REACTORS 


Parallel-Connected Magnetic Amplifier. Electronics, Vol 
No. 11, November, 1951, p. 140, illus 


TRANSMISSION LINES 


The Offset Wave-Guide Junction As a Reactive Element. 
L. D. Smullin and W.G. Glass. Journal of Applied Physics, \ 
22, No. 9, September, 1951, pp. 1124-1127, illus. 4 referenc 
Basic forms, mechanical features, and electric properties of off 
wave-guide junctions; application to filters. 

Microwave Rotating Joints. II. J.P.Grantham. Electro» 
Engineering, Vol. 23, No. 284, October, 1951, pp. 377-381, ilh 
6 references. Theory and construction of concentric-line at 
slip ring-rotating joints 


WAVE PROPAGATION 


Forecasting Sunspot Variations to 1957. A. F. Wilki 
Wireless Engineer, Vol. 28, No. 337, October, 1951, pp. 298, 299, 
illus. 4 references. Sunspot predictions for long-term planning 
of high-frequency radio-communication service 


Equipment 
ELECTRIC (16 


Transient Response of Small 2-Phase Motors. A. M. Hopki 
Electrical Engineering, Vol. 70, No. 10, October, 1951, p. 859 
illus. General solution for transient response of small 2-phas« 
motors, relating applied field voltages, motor-shaft angular v« 
locity, and time. 

Sub-Fractional Horsepower Motors. I—Application Data. 
II—-Motor Selection Data. Air Marine Motors, Inc., 1951. 6 
pp., illus. Specific applications, general data and characteristic 
of basic types; selection data for design engineers 

The Modern Approach to Electrical Machine Analysis. I. 
W. J. Gibbs. The Engineer, Vol. 192, No. 4994, pp. 467-469, 
illus 


HYDRAULIC & PNEUMATIC (20) 


A Note on the Stressing of Oleo-Pneumatic Shock Absorbers. 
D. M. A. Leggett. The Aeronautical Quarterly, Vol. 3, Part 2 
September, 1951, pp. 128-132, illus. 1 reference. Analysis of 
the stresses in the hollow circular cylinders of the oleo-pneumatic 
shock absorbers which are under combined axial loading and 
internal pressure 

Investigation of the Air-Compression Process During Drop 
Tests of an Oleo-Pneumatic Landing Gear. James H. Walls 
U.S., N.A.C.A., Technical Note No. 2477, September, 1951. 17 
pp., illus. 2 references. 

Pneumatic Governor Design for High Rotational Speeds. 
Paul M. Mueller. Product Engineering, Vol. 22, No. 10, October, 
1951, pp. 170-175, illus 

Design of a specific pneumatic governor suitable for small high 
speed air turbines; detailed calculations of the size of essential 
components and of governor's operating characteristics; theory 
of the air gage and general rules for designing a pneumatic servo 
controlled system to meet a required set of conditions 

Mock-Up Saves Time. Ray Van Cott. Applied Hydraulic 
Vol. 4, No. 10, October, 1951, pp. 50, 52, 54, illus. Detailed 


» 


mock-up of the Martin 2-0-2 hydraulic system 


Flight Operating Problems (31) 
HIGH-SPEED FLIGHT 
High-Speed Flying. John D. Derry. Royal Aeronautical 


Society, Journal, Vol. 55, No. 490, October, 1951, pp. 626-639 
Discussion, pp. 639-641, illus. 2 references. Problems in high 
speed flying and flight testing from the pilot’s point of view 


ICE PREVENTION & REMOVAL 


New Thermal De-Icer for Thin-Wing Jets. American Avii 
tion, Vol. 18, No. 24, November 12, 1951, p. 26, illus. Installation 
ind power requirements of the Goodyear Iceguard electro-ther 
mal deicing system, used on the Avro C.102 Jetliner and the 
Lockheed F-94C fighter aircraft 
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AERONAUTICAL 


REFUELING IN FLIGHT 


High-Speed Pressure Refueling of Aircraft. Ralph H. Lebow 
S.A.E., National Aeronautic Meeting, Los Angeles, October 3-6, 
1951, Preprint No. 664. 28 pp., illus. Comparison of design 
requirements and performance of Air Force and Navy ground 
ind in-flight refueling systems; typical systems 


Flight Safety & Rescue (15) 


The Correlation of Aeroplane Loading and Accident Statistics. 
A.G. Pugsley. Gt. Brit., Aeronautical Research Council, Reports 
and Memoranda No. 2682, 1951 (April, 1942). 5 pp., illus. 1 
British Information Services, New York. $0.40. 
Presentation of a method for obtaining the probable change of 
iccident rate for a given change of structural strength. 

Aircraft Accident Digest. I. 
Organization, Circular No. 


$0.15 


reference. 


International Civil Aviation 
1S-AN/15, June, 1951. 116 pp 


Summaries of reports of aircraft accidents from 1948 to 1951 
occurring in Europe, Africa, Burma, Canada, and the United 
States; lists of laws and regulations on accident investigation and 
of publications on accident statistics, research, and prevention; 
British views on flight safety; safety recommendations. 

Causes Traced for UAL DC-6 Crashes. F. Lee Moore. Avia 
tion Week, Vol. 55, No. 18, October 29, 1951, pp. 63-65, illus 

Built-In Safety; A Plea for Imagination in Design. J. Lederer 
Flight, Vol. 60, No. 2228, October 5, 1951, p. 462. 
paper: 
ricula. 

Some Developments for Greater Crash Safety in Aircraft. 
Robert Schroers. S.A.E., National Aéronautic Meeting, Los 
Angeles, October 3-6, 1951, Preprint No. 665. 10 pp., illus. 

Simulated crash tests with flexible bladder cell-type tanks with 
fuel lines having automatic disconnect couplings and a standard 
structural compartment to withstand forces from 15 to 30 g: 
deductions from accident investigations; test facilities and pro- 
gram 


(Based on a 
Infusion of Safety into Aeronautical Engineering Cur 


Report of Explosion Suppression Development. Jack Isreeli. 
S.A.E., National Aeronautic Meeting, Los Angeles, October 3-6, 
1951, Preprint No. 659. 6 pp., illus. The Graviner Explosion 
Suppression System, under test in U.S. by Simmonds Aeroces 
sories, Inc 

Evaluation of Flight Fire Protection Means for Inaccessible 
Aircraft Baggage Compartments. L. A. Asadourian. U.S., 
C.A.A., Technical Development Report No. 146, June, 1951. 33 
pp., illus 

Laboratory investigation of characteristics, detection, ex- 
tinguishment, and control of fires originating within personal 
baggage, using photoelectric, carbon monoxide gas-analyzer, 
visual, and olfactory types of detectors; 
procedure 

Pilot Escape from Spinning Airplanes As Determined from 
Free-Spinning-Tunnel Tests. Stanley H. Scher. (U.S, 
V.A.C.A., Research Memorandum No. L8D28, 1948.) U-.S., 
V.A.C.A., Technical Note No. 2485, October, 1951 
7 references 


test apparatus and 


36 pp., illus 


Flight Testing (13) 


Test Flying. H. P. Powell 
September, 1951, pp. 4-8, illus 
testing 


Shell Aviation News, No. 159, 
Procedures of prototype flight 


Fuels & Lubricants (12) 


Possible Mechanisms by Which Combustion-Chamber Deposits 
Accumulate and Influence Knock. L. F. Dumont. SAE 
Quarterly Transactions, Vol. 5, No. 4, October, 1951, pp. 565-576, 
illus. llreferences. Investigations of the physical and chemical 
details of combustion chamber deposit and scavenging, and of the 
factors responsible for the effects of knocking. 

Effects of Combustion-Chamber Deposits on Octane Require- 
ment and Engine Power Output. J. B. Duckworth. SAE 
Quarterly Transactions, Vol. 5, No. 4, October, 1951, pp. 577-581, 
Discussion, pp. 581-583, illus. 5 references. 

Flame Velocities over a Wide Composition Range for Pentane- 
Air, Ethylene-Air, and Propyne-Air Flames. Dorothy M. Simon 
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and Edgar L. Wong. U.S., N.A.C.A., 
No. E51HO9, October 18, 1951. 


Research Memorandum 
40) pp., illus. 


Gliders (35) 
Slingsby Sky. 


Flight, Vol. 60, No. 2225, September 14, 1951, 
pp. 356-359, illus., cutaway drawing. Design and performance 
characteristics of a high-performance sailplane produced by 
Slingsby Sailplanes, England. 


Guided Missiles (1) 


The Viking Rocket. W.G. Purdy. Aeronautical Engineering 
Review, Vol. 11, No. 1, January, 1952, pp. 16-20, illus. Summary 
of the results to date on the Viking Project. 

Advance Man to the Moon. Aero Digest, Vol. 63, No. 4, 
October, 1951, pp. 25-82, illus., cutaway drawing. Develop- 
ment, design, specifications, and operation of the Martin Viking 
rocket; advances over V-2. 

A Dispersion Analysis of a Stable Missile. R. J. Gunkel. 
Douglas Aircraft Company, Inc., Report No. SM-13427, January 
13,1949. 55 pp., illus. 2 references. 

Analysis of the dispersion (a measure of the region in which the 
missile may be at the end of boosting) of a stable missile during its 
uncontrolled flight; and development of a solution for determin 
ing the dispersion of missile c.g. as a function of missile design, 
initial launching conditions, and distance along the trajectory 

Some Roll Characteristics of Plane and Cruciform Delta 
Ailerons and Wings in Supersonic Flow. Zegmund O. Bleviss 
Douglas Aircraft Company, Inc., Report No. SM-13431, June, 
1949. 8&4 pp., illus. 16 references. Calculations on the roll 
stability and control of guided missiles; equations and graphs for 
design purposes. 

Where Services Test Missiles. Aviation Week, Vol. 55, No. 
16, October 15, 1951, pp. 48, 44, illus. 

Facilities of Air Force Missile Test Center with testing sites at 
Banana River, Cape Canaveral, and Point Jupiter, Florida; 
Grand Bahama Bank, Eleuthra, San Salvador, Mayaguana and 
Grand Turk islands, and another on the west coast of Puerto 
Rico. 


28 references. 


Instruments (9) 


Proposed Symbols and Terms for Feedback Control Systems. 
Electrical Engineering, Vol. 70, No. 10, October, 1951, pp. 905 
909, illus. 

Notes on Definitions of and Nomenclature for ‘‘Air Speeds.’’ 
Aeroplane and Armament Experimental Establishment. Gt 
Brit., Aeronautical Research Council, Current Papers No. 49, 1951 
(November 22, 1950). 8 pp. British Information Services, 
New York. $0.35 

Definition and comparison of terms, parameters, and notations 
for air-speed measurements, as used by the British Standard 
Glossary, Royal Aeronautical Society data sheets, British Air 
Ministry, the U.S., and I1.C.A.0. 

The Pitot-Venturi Flow Element. H. W. Stoll. American 
Society of Mechanical Engineers, Transactions, Vol. 73, No. 7, 
October, 1951, pp. 963-969, illus. 2 references. 

Design characteristics of the type of pitot-venturi flow element 
currently in use; influence of its components on the calibration 
of the instrument; development of the flow equations; installa- 
tion techniques and applications. 

Data on Flight Loads Obtained with Miller Recording Equip- 
ment, with Particular Reference to Test Flights in Lancaster 
PD.119. Anne Burns. Gt. Brit., Aeronautical Research Council, 
Current Papers No. 48, 1951 (September, 1949). 33 pp., illus. 9 
British Information Services, New York. $1.40 

Development of a technique of measuring flight loads using a 
Miller multichannel recording oscillograph, an accelerometer, 
and strain-gage pickups to obtain strains and accelerations of less 
than +1 g over a long period of time; test results and correlation 
of data. 

An Oscillograph for Transient Recording. Laurel J. Lewis and 
William F. Nielsen, II]. Trend in Engineering, Vol. 3, No. 4, 
October, 1951, pp. 16-19, illus. 

An oscillograph suitable for testing high voltage impulses and 
circuit-breaker recovery characteristics. The recording camera 
uses an £:3.5 lens with a focal length of 15 cm. and 4- by 5-in. cut 
film in a standard film holder. The sweep length is independently 
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Heating elements embedded 
in Silastic are used to prevent 
icing of air intake doors 


on jet engines. 


In diesel-electric locomotives, 


Silastic gaskets for cylinder 


liners, water ports and oil 
pans, eliminate major overhauls 
previously caused by premature 


failure of organic rubber seals. 


Silastic works where ord 


In spite of hot oil and long exposure 


to temperatures ranging from below zero 
to 400-450°F., Silastic spark plug boots ak 
exclude moisture; make automobile engines 


easy to start on wet mornings. 


At temperatures from — 100° to over 500° F., 
in contact with hot oil at 350-400° F., 
in spite of weather, corona, shock and vibration, 


O 


you can count on Silastic to maintain a tight seal 
or to confine electricity at high or low voltages. 
That's proved by the fact that Silastic is used 


For more information, 
mail this coupon today. 


DOW CORNING CORPORATION 

Dept. No. A—14, Midland, Michigan 
Please send me 

C) Silastic Facts Nc. 10 on properties and performance 
CF List of Silastic Fabricators 


Name_ 
Company 
Address 


Zone State 


to insulate traction motors, Navy control cable and 


ignition cable for aircraft and ordnance vehicles. 
It's used to seal heating and deicing systems, 
bomb bay doors, limit control switches 


and rocker box covers on aircraft; 


sole plates in domestic steam irons; ATLANTA 

CHICAGO 
cylinder liners and water ports in CLEVELAND 

diesel-electric locomotive engines. DALLAS 
DOW CORNING 


LOS ANGELES 
DOW CORNING CORPORATION MIDLAND, MICH. 
WASHINGTON, D.C. 


in Canada: Fibergias Canada Lid., Toronte 
“TM. Reg. U.S. Pat. Off. in England: Midland Silicones Lid., London 
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controlled and eight sweep speeds ranging from 1 to 3,000 per sec 
can be obtained. 

A Central Data-Recording System for a Jet-Propulsion Labora- 
tory. C.G. Hylkema, R. F. Stott, and H.S. Seifert. Electrical 
Engineering, Vol. 70, No. 11, November, 1951, pp. 957-960, illus 

Data recording system and test-cell instrumentation for rocket- 
motor testing at the Jet Propulsion Laboratory, California Insti- 
tute of Technology. The system that records electrical quanti 
ties consists of transducers, cable network from test cells to central 
recording site, control equipment, timers, and remote indicators 
A block diagram shows the motor and control setup, test-cell con 
, and recording center equipment of a typical system. 

A Study of the Requirements for Letters, Numbers, and Mark- 
ings to be used on Trans-Illuminated Aircraft Control Panels. 
VI--A Survey of Pilot Preferences for Special Attention Plate 
Markings. Lloyd M. Crumley and Marion P. Willis. U.S., 
Naval Air Experiment Station, Aeronautical Medical Equipment 
Laboratory, Philadelphia, Report TED No. NAM EL-609, 
September 18, 1951. 20 pp., illus 


nections 


5 references 

Effects of Pressure-Rake Design Parameters on Static-Pres- 
sure Measurement for Rakes Used in Subsonic Free Jets. 
Lloyd N. Krause. U.S., N.A.C.A., Technical Note No. 2520, 
October, 1951. 20 pp., illus. 1 reference 

An investigation, over a Mach Number range of 0.3 to 0.95, of 
the effects of five design parameters on static-pressure measure 
ment for rakes used in subsonic jets; recommendations for rake 
designs 

Miniature Piezoelectric Accelerometer. l.S., National Bureau 
of Standards, Technical News Bulletin, Vol. 35, No. 10, October, 
1951, pp. 141, 142, illus. Barium titanate compressive accelera 
tion pickup. 

Characteristics of Electric Strain Gages at Low Temperatures. 
E. E. Day and A. H. Sevand. (Society for Experimental Stress 
Analysis, Vol. 8, No. 1, 1951, pp. 133-142.) Washington, Univer- 
sity, Engineering Experiment Station, Reprint No. 51, 1951. 10 
pp., illus. 5 references. 

Apparatus and procedure for determining the effects of low 
temperatures on the strain sensitivity factor of ordinary com- 
mercial wire strain gages; summary of test results including 
curves for change in modulus of elasticity with temperature and 
for strain sensitivity factor in tension and compression. 

Effect of Current Variation on the Out-of-Balance of Strain 
Gauge Bridges. J. B. B. Owen. Gt. Brit., Aeronautical Re 
search Council, Reports and Memoranda No. 2497, 1951 (January, 
1947). 5 pp., illus. British Information Services, New York 
$0.15 

A Sonic-Flow Pyrometer for Measuring Gas Temperatures. 
George T. Lalos. U.S., National Bureau of Standards, Journal 
of Research, Vol. 47, No. 3, September, 1951, pp. 179-190, illus 
6 references. (Also available as Research Paper No. 2242 
Superintendent of Documents, Washington. $0.10.) 

Theory, design, and evaluation of a pyrometer for measuring 
gas temperatures in gas turbines and jet engines. A thermo 
couple junction is located in the axis of a critical-flow nozzle 
through which the gas flows at sonic velocity. 

Pressure-Temperature Relations in Gas-Filled (Class III) 
Thermometers. E. E. Modes 
Engineers, Transactions, Vol. 7 
962, illus. 


American Society of Mechanical 
3, No. 7, October, 1951, pp. 957 
1 reference 

Presentation of fundamental relations for the pressure within 
the system of a thermometer or thermal system charged with a 
perfect gas, considering the volume of the various sections and the 
volume change with change of pressure 


Machine Elements (14) 
BEARINGS 


Experimental Investigation of Oil Film Pressure Distribution 
for Misaligned Plain Bearings. G. B. DuBois, H. H. Mabie, and 
F. W. Ocvirk U.S., N.A.C.A., Technical Note No. 2507, Octo- 
ber, 1951. 89 pp., illus 

Study of the effects of axial misalignment on bearings with 
centrally-applied loading and with or without axial or twisting 
misaligning couples; apparatus and test results. Profile curves 
howing the distribution of oil film pressure and bearing tempera- 
ture 


MECHANISMS & LINKAGES 


Starting Friction in Mechanical Linkages. Carl Thumim. 
Product Engineering, Vol. 22, No. 10, October, 1951, pp. 151-155, 
illus. A graphic method of friction analysis of mechanisms for 
use in the early design stages to compensate for friction forces in 
links, toggles, levers, and slides 


SHAFTS & ROTATING DISCS 


Engineering of Involute Splines. G. L. McCain. SAE 
Quarterly Transactions, Vol. 5, No. 4+, October, 1951, pp. 495-531, 
illus., tables. Development of the S.A.E. standard for the design 
of involute splines; supplementary data and formulas; symbols 
and nomenclature 


SPRINGS 


Torsion Spring Charts for Round or Square Wire. H. F. 
Ross. Product Engineering, Vol. 22, No. 10, October, 1951, pp 
203, 205, illus. 

Overriding Spring Mechanisms for Low-Torque Drives. 
Henry L. Milo, Jr. Product Engineering, Vol. 22, No. 10, October, 
1951, pp. 168, 169, illus. 


Maintenance (25) 


Prevention of Corrosion in Naval Aircraft. I. N. E. Promisel 
and G. S$. Mustin. Corrosion, Vol. 7, No. 10, October, 1951, pp 
339-352, illus. 12 references 

Factors inducing corrosion; general methods of prevention and 
protection; control of corrosion in aircraft structures of Mg 
alloys; power-plant storage protection 


Materials (8) 


Designing with Modern Materials. \Jachine Design, Vol. 23, 
No. 10, October, 1951, pp. 297-874, illus., tables 

Survey of the latest developments in engineering materials— 
ferrous and nonferrous metals, powdered metals, ceramics, plas- 
tics, rubbers, finishes, insulating materials, and lubricants; names 
and addresses of materials specification and standardizing groups 
and the types of standards handled by each; names and addresses 
of producers of these engineering materials; list of basic materials 
and alternates, as compiled by the National Production Authority; 
and an index to the materials. 

Materials Casebook. Product Engineering, Vol. 22, No. 10, 
October, 1951, pp. 181-146, illus 

Review of the present stockpiling programs, substitute ma 
terials, production processes, alloy compositions and characteris- 
tics, and future trends in the uses of steel, ductile iron, plastics, 
aluminum, magnesium and Mg-Li alloys, and copper; powder 
metallurgy, synthetic finishes. 

How To Tackle Materials Substitution. Product Engineering, 
Vol. 22, No. 10, October, 1951, pp. 128-130, illus 

Outlook in metals and nonmetals; factors to be considered in 
substituting one material for another; possible uses for plastics; 
data on substitutes for steel and other critical metals. 

Resolution of Annealing Experiments for the Study of Non- 
equilibrium States. Philip Schwed. U.S., N.A.C.A., Research 
Memorandum No. E51G24, September 27,1951. 15 pp.,illus. 4 
references. 

Definition of the resolving power in an annealing process; 
derivation of equations for evaluating the relative merits of two 
procedures for conducting annealing experiments. 

Letters to the Editor: Surface Tension of Liquid Metals. 
N. R. Mukherjee. Journal of Applied Physics, Vol. 22, No. 9, 
September, 1951, pp. 1215, 1216, illus. 3 references 

The Influence of Slit-Width on the Shape and Intensity of 
Infra-Red Absorption Bands. J. B. Willis. Australian Journal 
of Scientific Research, Series A, Physical Sciences, Vol. 4, No. 2 
June, 1951, pp. 172-179, illus. 10 references. Derivation of 
expressions for the true half-width of the absorption band in 
terms of the observed half-width and the true absorption intensity 
at the peak. 

Investigation of Fretting by Microscopic Observation. Douglas 
Godfrey. (U.S., N.A.C.A., Technical Note No. 2039, 1950.) 
U.S., N.A.C.A., Report No. 1009, 1951. 10 pp., illus. 10 refer- 
ences. Superintendent of Documents, Washington. $0.15 
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CERAMICS & CERAMALS 


Recent Ceramic Coating for High-Temperature Alloys. 
National Bureau of Standards, Technical News Bulletin, Vol 
No. 10, October, 1951, pp. 145-147, illus. 3 references. Cor 
position, preparation, and application of ceramic coating A-417 

Tests Prove Value of Ceramic Coatings. Wilson G. Hubbe! 
Automotive Industries, Vol. 105, No. 9, November 1, 1951, pp 
48-50, 114, 116, illus. Results of Ryan Aeronautical Co.'s tests 
of ceramic coatings on exhaust systems. 

Metal Refractory Alloys. W.G. Lidman and H. J. Hamjiar 
Product Engineering, Vol. 22, No. 10, October, 1951, pp. 147-15! 
illus. Fabrication methods and properties of metal-cerami 
alloys for high temperature applications. 

Crystal Chemistry in Ceramics; Eight Papers Reprinted from 
the Bulletin of the American Ceramic Society. W. E. Hauth 
Towa, State College, Iowa Engineering Experiment Station, 1 
State College Bulletin, Engineering Report No. 7, 1951-1952 
pp., illus. 66 references. $1.00 


METALS & ALLOYS 


Sheet Metal Bend Allowance and Correction Charts. Prod 
Engineering, Vol. 22, No. 10, October, 1951, p. 207, illus. 

Metals for Tomorrow’s Transports. Leo Schapiro. 1 
tion Age, Vol. 16, No. 4, October, 1951, pp. 38-41, illus 

Powder-Metal Parts. George H. Logan. Machine Design 


Vol. 23, No. 10, October, 1951, pp. 133-136, illus. Physical 
characteristics and design advantages. 
Design Abstracts: Powder-Metal Gears. D. W. Lynch, 


T. J. Snodgrass, and T. T. Woodson. Jachine Design, Vol. 23 
No. 10, October, 1951, pp. 146, 184-186, 188, 190, illus. 

The Behavior of Materials Under Repeated Stress. Thomas 
J. Dolan. IJlinois, University, Engineering Experiment Station, 
Technical Report No. 17, June, 1950. 44 pp., illus. 47 refer 
ences. Summary of data on high-temperature fatigue behavior 
of metals; factors influencing fatigue strength. 

Effect of Low Temperatures on Aircraft Metals. J.B. Johnson 
and D.A.Shinn. Product Engineering, Vol. 22, No. 10, October, 
1951, pp. 187-192, illus. 12 references 
sign; fatigue, tensile, and impact effects. 

A Reinterpretation of Experiments on Intermetallic Diffusion. 
A. S. Nowick. Journal of Applied Physics, Vol. 22, No. 9, 
September, 1951, pp. 1182-1186, illus. 18 references. 

Rupture of Oxide Films During Repeated Sliding. A. J]. \\ 
Moore and W. J. McG. Tegart. Australian Journal of Scientzifi 
Research, Series A, Physical Sciences, Vol. 4, No. 2, June, 1951, 
pp. 181-184, illus. 10 references. 

Some Experimental Indications of the Stresses Produced in a 
Body by an Exploding Charge. John S. Rinehart. Journal of 
Applied Physics, Vol. 22, No. 9, September, 1951, pp. 1178-1181, 
illus. 6 references. Analysis of the stress distribution, crater 
shape, hardness changes, flow patterns, fractures, and micro 
structural changes resulting from the detonation of a small cylin 
drical charge on the surface of large annealed medium-steel plates. 

Effects of Light Peening on the Yielding of Steel. 
L. Harrison and Blake D. Mills, Jr. (Welding Journal Research 
Supplement, May, 1951.) Washington, University, Enginecring 
Experiment Station, Reprint No. 49,1951. 3 pp., illus. Labora 
tory studies of the cold straightening of beams by plastic elonga 
tion under light transverse hammering of mild steel strips under 
axial tension. 

Effects of Some Solution Treatments Followed by an Aging 
Treatment on the Life of Small Cast Gas-Turbine Blades of a 
Cobalt-Chromium-Base Alloy. IIl— Effect of Selected Combina- 
tions of Soaking Time, Temperature, and Cooling Rate. C. A 
Hoffman and C. F. Robards. U.S., N.A.C.A., Technical Note 
No. 2513, October, 1951. 19 pp., illus. 6 references. 

Fundamental Effects of Cold-Working on Creep Properties of 
Low-Carbon N-155 Alloy. D. N. Frey, J. W. Freeman, and 
A. E. White. U.S.,N.A.C.A Technical Note No. 2472, October, 
1951. 45 pp., illus. 11 references 

Investigation of Influence of Chemical Composition on Forged 
Modified Low-Carbon N-155 Alloys in Solution-Treated and 
Aged Condition As Related to Rupture Properties at 1200° F. 
E. E. Reynolds, J. W. Freeman, and A. E. White. U.S 
N.A.C.A., Technical Note No. 2449, September, 1951. 111 pp 
illus. 5 references. 

Rupture Properties of Low-Carbon N-155 Type Alloys Made 
with a Columbian-Tantalum Ferro-Alloy. J. \W. Freeman, E. E 
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Reynolds, and A. E. White. U.S., N.A.C.A., Technical Not 
2469, October, 1951. 11 pp., illus. 1 reference. 

Results of rupture tests at 1,200° and 1,400° F. on forged and 
heat-treated bar stock of low-carbon N-155 containing a 40Cb 
20Ta ferro-alloy, and on an N-155 type alloy (20Cr-20 Ni-20Co +4 
2Cb 

Boron Steels. Harry B. Knowlton. SAE Journal, Vol. 59, 
No. 10, October, 1951, pp. 41-47, illus. Report by the S.A. 
Iron & Steel Technical Committee, Division VIII, on carburizing 


and heat-treating grades of boron steels 

Choosing the Right Low-Temperature Metals. John R. Watt 
Vachine Design, Vol. 28, No. 10, October, 1951, pp. 117-121, 
illus. 15 references. Dynamics of low-temperature embritt 
ment; sensitivity of iron and steel to low temperatures; welded 


joints 

Materials Engineering File Facts No. 216: New Steel Composi- 
tions to Conserve Critical Alloying Elements. Wateria/s © 
\Vethods, Vol. 34, No. 4, October, 1951, pp. 135, 137. 

Preliminary Note on the Use of Light Alloys Having High 
Values of the Modulus but Low Proof Stresses. H.L.Cox. (i 
Brit., Aeronautical Research Council, Reports and Memoranda Ni 
2488, 1951 (January 4, 1947). Spp.,illus. reference. British 
Information Services, New York. $0.50. Relative importance: 
of modulus and proof stress on the structural efficiency of m: 
terials; comparison of the characteristics of two extrusions and 
two sheets. 

Corrosion of Metals; Metals Under Stress. I-—Aluminium. 
P.F.Thompson. (Australia, Department of Supply, Aeronautic 
Research Laboratories, Report No. SM.143, January, 1950 
Australia, Department of Supply, Aeronautical Research Consulta 
tive Committee, Report No. ACA-49, July, 1950. 
references 

Creep Tests on Some Cast Magnesium Alloys. I-—Creep 
Tests of 150 Hours Duration at 100°, 150°, and 200° C. on Some 
Cast Magnesium Alloys. II—Comparison of the Creep Proper- 
ties of Three Cast Magnesium Alloys Based on Tests of 1,000 
Hours Duration. III—Effect of Various Heat Treatments on the 
Short-Time Creep Behaviour at 3 Ton Per Sq.In., 150° C. of Four 
Cast Magnesium Alloys. A. E. Johnson, H. J. Tapsell, and 
H.D. Conway. Gt. Brit., Aeronautical Research Council, Reports 
and Memoranda No. 2675, 1951 (December, 1944). 
British Information Services, New York. $1.70. 

Design and Manufacturing Techniques with Titanium. :O. A 
Wheelon. S.A.E., National Aeronautic Meeting, Los Angeles 
October 3-6, 1951, Preprint No. 656. 13 pp., illus. 

Machining Problems with Titanium Alloys. Automotive In 
dustries, Vol. 105, No. 9, November 1, 1951, pp. 46, 47, 102, 
illus 

Sources and Uses of Zinc. Charles A. Scarlott. Westing 
house Engineer, Vol. 11, No. 6, November, 1951, pp. 186-189, 
illus 

Vacuum Metallizing. Philip Rosenblatt. Machine Design, 
Vol. 23, No. 10, October, 1951, pp. 141-144, 180, 182, illus. The 
metallizing process and equipment, characteristics and applica 
tions of evaporated metal coatings 


22 pp., illus. 9 


22 pp., illus 


NONMETALLIC MATERIALS 


Adhesion Engineering. Seth Gunthorp. S.A.E., Nationa 
leronautic Meeting, Los Angeles, October 3-6, 1951, Preprint Ne 
657b. 9 pp., illus. Characteristics of aircraft structural adhe 
sives; bonding processes 

How Plastics Aid Miniaturization of Electrical Assemblies in 
Aircraft. Robert J. Bibbero and Edward B. Chester. Wachine 
Design, Vol. 23, No. 10, October, 1951, pp. 127-132, illus. 8 refer 
ences. 

New Forming Methods Expand Use of Polyethylene Plastics. 
Kenneth Rose. Materials @ Methods, Vol. 34, No. 4, October, 
1951, pp. 88-91, illus. Casting procedure, joining method, and 
ineans of applying castings 

The Extrusion of Polystyrene. W. C. Goggin and J. N 
{tcDonald, Jr. Society of Plastics Engineers, Journal, Vol. 7 
No. 7, September, 1951, pp. 9-15, illus 
ind extrusion operations 

A Recording Torsion Pendulum for the Measurement of the 
Dynamic Mechanical Properties of Plastics and Rubbers. 
Lawrence E. Nielsen. Review of Scientific Instruments, Vol. 22, 
No. 9, September, 1951, pp. 690-693, illus. 8 references 

A torsion pendulum in which mechanical oscillations of the 
freely vibratory system are recorded on a paper chart of an elec 
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From the home towns of America to the battle zones of Korea, 
our ‘“‘Flying Lifeline” spans the Pacific ... precious pints of crit- 
ically needed whole blood and plasma are speeded to our wounded 
combat forces via the Military Air Transport Service; then in a 
matter of hours ... in Fairchild C-119 Packets to the front lines. 

This is only one of the many top priority military cargoes 
flown by the rugged, battle-tested C-119 “Flying Boxcars,’’ the 
mainspring of our mobile Armed Forces, airlifting everything 


Boxcars”’ can and are delivering the goods! 


ENGINE AND AIRPLANE CORPORATION 


“TAIRCHILD Dum 


Hagerstown, Md., Chicago, Ill. 
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Skilled craftsmen, complete facil- 
ities and background experience 
at IGW permit production of pre- 
cision parts with strict adherence 
to the toughest of specifications. 


This planet pinion has .0003 MICROWN* 
—IGW's new after-grinding, high precision 


crowning process. 


GEARS + CAMS + INTRICATE AND 
PRECISE MACHINE PARTS 


INDIANA GEAR WORKS © INDIANAPOLIS 7, 
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tronic recorder; design and performance of apparatus; calet 
tions of dynamic sheer modulus and damping 
Creep in Initially Green Wooden Beams. R. S. T. Kingston 
and L. D. Armstrong lustralian Journal of Applied Si 
Vol. 2, No. 2, June, 1951, pp. 306-3235, illus. 10 references 
Effects of constant loading on strength and deflection of initially 
green wooden beams as a function of stress and time; experimet 


procedure, analysis of test results; deflection ratio-time curves 

Investigations of Phenolic Resins for Making Improved Wood 
1942-44. I-—Preparation and Examination of the Resins. 
L. kK. Dalton, J. S. Fitzgerald, and H. H. Hatt Australiay 
Journal of Applied Science, Vol. 2, No. 2, June, 1951, pp. 288-305, 
illus. 17 references 


PROTECTIVE COATINGS 


Skin Protector for Aircraft. Aviation Age, Vol. 16, No. 4 
October, 1951, p. 15, illus. Plastic coating for Boeing B-47 
Stratojet 


SANDWICH MATERIALS 


Recent Development in Sandwich Construction. W. S$ 
Saville. S.A.E., National Aeronautic Meeting, Los Ange 
October 38-6, 1951, Preprint No. 657a. 3 pp. Simulated servic 
condition tests at Convair on aluminum honeycomb core with 
tape adhesive bond 


Meteorology (30) 


Values of the Tension of Supercooled 
Water. Paul T. Hacker U.. A.C.A., Technical Note 
2510, October, He 20 pp., i 6 references. Surface ten 
sion measurements of triple-distilled water over a temperatut 
range from 27° to —22.2° C 

The Movement of Hurricanes. Newton M. Burgner.  Weat/ 
erwise, Vol. 4, No. 5, October, 1951, pp. 102-105, illus Chara 
teristics and variable effects of internal and external for« 
influencing storm movements 

The Thunderstorm. P. R. Pisharoty. Aeronautical So 
if India, Journal, Vol. 3, No. 3, August, 1951, pp. 49-79, illu 
references. Outline of American and Indian thunderstorm da 
implications of data for pilots 

The Semidiurnal Tidal Oscillation of the Earth’s Atmosphere 
Harold L. Stolov. American Journal of Physics, Vol. 19, No. 7 
October, 1951, pp. 403-410, illus. 13 references 

Analysis of the semidiurnal barometric oscillation, considering 
it to be an air-tide; relative strengths of the lunar and solar ait 
tides. The linearized equations of atmospheric oscillations at 
derived; charts show the tidal wind fields 

Severe Turbulence Encountered by Aircraft Near Jet Streams 
T. K. Bannon Veteorological Magazine, Vol. 80, No. 951 
September, 1951, pp. 262-269, illus. 8 references. Analysis of 
three occasions of severe turbulence near jet streams in the upper 
troposphere at heights above 28,000 ft. 

Photoelectric Dew-Point Hygrometer. Ronald C. Walker 
Electronics, Vol. 24, No. 11, November, 1951, pp. 136, 138, illus 
Precision hygrometer for measuring water content of the ai 
down to —85° C 

A Precision Radio Time Signal System. D. W. R. Mckinley 
md B. E. Bourne. Canadian Journal of Technology, Vol. 29, No 
10, October, 1951, pp. 428-434, illus 10 references. Timing 
system designed for obtaining range-time and amplitude-tim 
records of meteor echoes 

Variation of Meteor Echo Rates with Radar System Param- 
eters. D. W. R. Mckinley. Canodian Journal of Physi 
Vol. 29, No. 5, September, 1951, pp. 403-426, illus. 18 references 
Determination of the variation of the normal meteor echo rates 
with transmitter power, antenna gain, and radar wave length 

Solar Radio-Frequency Emission from Localized Regions at 
Very High Temperatures. J. H. Piddington and H.C. Minnett 

lustralian Journal of Scientific Research, Series A, Phy 
Sciences, Vol. 4, No. 2, June, 1951, pp. 181-157, illus 10 refer 
ences 

Observations of the Source of Radio-Frequency Radiation in 
the Constellation of Cygnus. B. Y. Mills and A. B. Thomas 

lustralian Journal of Scientific Research, Series A, Phy 
Sciences, Vol. 4, No. 2, June, 1951, pp. 158-171, illus. Properties 
of the source of radio-frequency radiation; intensity fluctuations 
correlation with fluctuations in the F region of the atmosphere 
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Fog at Northolt Airport. W. E. Saunders and W. D. Sum- 
mersby. Meteorological Magazine, Vol. 80, No. 951, September, 
1951, pp. 255-261, illus. 4 references. Analysis of fog condi- 
tions occurring at Northolt Airport from August, 1946, to July, 
1950 

Jet Streams and Aircraft Operations. George J. Gray, Jr. 
Weatherwise, Vol. 4, No. 5, October, 1951, pp. 99-101, 144, illus. 
Methods of locating jet-streams; their characteristics and 
effects on aircraft operation. 

Upper Atmosphere. Acro Digest, Vol. 63, No. 4, October, 
1951, pp. 80, 82, 84, 86, 88, 90-92, 94, 98, 100, 104, 105, illus. 19 
references. Theories and research concerning the composition 
and limits of the upper atmosphere. 

First Year of Upper Air Observations by Ocean Weather Ships. 
D. Dewar. \eteorological Magazine, Vol. 80, No. 951, Septem- 
ber, 1951, pp. 245-253, illus. Radio-sonde observations made in 
the North Atlantic from British ocean weather stations from 
January to December, 1948. 


Military Aviation (24) 


Basic Concepts of Tactical Air Power. W. R. Wolfinbarger. 
levation Age, Vol. 16, No. 4, October, 1951, pp. 28, 29, illus 


Navigation (29) 


A Straight-Line Flight Indicator for the Pilot of a Radar-Equip- 
ped Aircraft. R.C. Richardson. Australian Journal of Applied 
Science, Vol. 2, No. 2, June, 1951, pp. 223-234, illus. 8 references. 

An indicator that is designed for use with Shoran radar equip- 
ment provides straight, parallel, and regularly spaced flight paths 
that may be set at any angle to the base line. The ranges in miles 
of the probes from the pivot axes are indicated on counters; trigger 
signals for operating vertical survey camera are provided. Design 
and performance characteristics and test data are included. 

An Aircraft Landing System Utilizing Decimetric Waves (U.H.- 
F. International Civil Aviation Organization, Circular No. 19- 

1.V/16, September, 1951. 54 pp., illus. $0.15. 

Characteristics and performance of experimental landing system 
ASV 23) developed by the Compagnie Générale de Télégraphie 
sans Fils; gives direct continuous visual indications without radio- 
telegraph or radiotelephone contact with the ground by use of 
directional radiation patterns 

Stroboscopic Earth Inductor Compass. S. A. Schwartz. Elec- 
trical Engineering, Vol. 70, No. 11, November, 1951, pp. 1001-10038, 
illus. 3 references 


Parachutes 


Yugoslavia’s International Parachuting Contest. II. John 


Fricker. The Aeroplane, Vol. 81, No. 2095, September 14, 1951, 


pp. 350-353, illus 


Power Plants 


Power Plants for High-Speed Aircraft. A. D. Baxter. Royal 
leronautical Society, Journal, Vol. 55, No. 490, October, 1951, 
pp. 6420-6450, illus. 1 reference. Evaluation of reciprocating, 
jet, and rocket power plants for supersonic and transonic flight 
speeds 

Aircraft Nuclear Propulsion. M. C. Leverett. -leronautical 
Engineering Review, Vol. 11, No. 1, January, 1952, pp. 29-33, 
illus. Principles of nuclear-powered flight; some methods of 
chieving it; structural problems; shielding and reactor design. 

Latest British Aircraft and Engines at Farnborough Show. WW. 
| Bradle yV Automotive Industries, Vol. 105, No. 8, October 15, 
951, pp. 42-44, 126, 130, 132, iilus 


JET & TURBINE (5 


Review of Combustion Phenomena for the Gas Turbine. D.G. 
Shepherd American Society of Mechanical Engineers, Transac- 
ons, Vol. 73, No. 7, October, 1951, pp. 921-9382, Discussion, pp. 
132-934, illus. 56 references. 
The Boundary-Layer Cooling of a Flat Plate; A Contribution to 
a Discussion on the Cooling ot Gas Turbine Blades. R. E. Meyer. 
it. Brit., Aeronautical Research Council, Reports and \Jemoranda 
Vo. 2420, 1951 (April, 1946). 14 pp., illus. 15 references. British 


Information Services, New York. $1.00. Study of turbulent 
boundary-layer cooling; report of German work on the cooling of 
ceramic blades; comparison with internal air cooling and sector 
cooling of turbine blades 

N.A.C.A. Shows Cooler Blades for Hot Jets. Alexander Mc- 
Surely. Aviation Week, Vol. 55, No. 17, October 22, 1951, pp. 16, 
17, illus. 

Studies cn turbine blade cooling by inserting tubes brazed into 
the hollow interior of the blade and by using vanes to direct cooling 
air over the rotor disc; effects of heat-treatment on blade life; 
uses of ceramic materials. 

French Turbines Enter U.S. Field. \viation Week, Vol. 55, No 
16, October 15, 1951, pp. 32, 35, 36, illus. Performance charac- 
teristics of French Turboméca small gas-turbine engines that will 
be produced by Continental Motors and Fairchild. 

Fans for the Future. Aviation Age, Vol. 16, No. 4, October, 
1951, pp. 32, 33, illus. Types, design, and performance charac- 
teristics of Turboméca engines. 

Rolls-Royce Dart Turboprop (Aviation Design Progress). 
Randolph Hawthorne. Aviation Age, Vol. 16, No. 4, October, 
1951, pp. 34, 35, illus., cutaway drawings 

Turbojet-Engine Design for High-Speed Flight. W. \. Hyrley. 
American Society of Mechanical Engineers, Transactions, Vol. 73, 
No. 7, October, 1951, pp. 915-920, illus. Power-plant size, weight, 
and efficiency; optimum fuel consumption. 

On the Interaction Between Multiple Jets and an Adjacent Sur- 
face. Julius Jonas. Aeronautical Engirxecring Review, Vol. 11, No. 
1, January, 1952, pp. 21-25, illus. 11 references 

Analysis of the problem of heat transfer from the core or fringes 
of the jet to adjacent aircraft surfaces; review of previous theoret- 
ical and experimental work on this problem. Model and full-scale 
ground tests and flight tests were carried out on the jet behavior 
near the fuselage of a Northrop F-89A Scorpion 

Installation Experience with Turbojet Afterburner Power Plants. 
Harold O. Adrion. .S.A.E., National Aeronautic Meeting, Los 
Angeles, October 3-6, 1951, Preprint No.662. 11 pp 
performance in the Chance Vought F6U-1. 

General Design Aspects of Turbo-Prop & Turbo-Jet Aircraft 
Fuel Systems. C. Stewart Brandt. S.A.E., National Aeronautic 
Meeting, Los Angeles, October 3-6, 1951, Preprint No. 658 10 
pp. 

Summary of Combustion Studies for Generation oi Inert Gas. 
J. F. Hill. S.A.E., National Aeronautic Meeting, Los Angeles, 
Ociober 3-6, 1951, Preprint No. 660. 6 pp. Problems connected 
with aircraft fuel cell inerting systems 


Afterburner 


RECIPROCATING (6) 


Investigation of Twin Fuel Systems on an Aircraft Engine; 
Twin Fuel Injectors. James G. McClure. Agricultural and Me- 
chanical College of Texas, Texas Engineering Experiment Station, 
Research Report No. 27, July, 1951. 30 pp., illus. 3 references 

Development and testing of a twin fuel system for light aircraft 
in which the erigine operates satisfactorily on either or both of two 
separate, complete systems. Two throttles are used side-by-side, 
as in a twin-engined craft; twin intake metering injection pumps 
are used with a single air intake. A three-way fuel and air-control 
mechanism is integral with the throttle unit 

Research on Engine Knock. l’.S., National Bureau of Standards, 
Technical News Bulletin, Vol. 35, No. 9, September, 1951, pp. 129, 
130, illus. Study of autoignition, using a single-cylinder test engine 
of variable compression ratio for simulating a wide range of operat- 
ing conditions. 

I Ideas Spark Ignition Conference. II Plug Refinements 
Up Engine Reliability. George L. Christian. Aviation Week, Vol. 
55, Nos. 18, 19, October 29, November 5, 1951, pp. 44, 45, 49, 50, 
53, 54,57; pp. 50, 52, 54, 57, 61, 62, 64, illus. Report on Champion 
Spark Plugs’ 1951 Aircraft Spark Plug and Ignition Conference, 
Toledo. 

1951 Aircratt Spark Plug Data Chart from Champion Spark Plug 
Company’s 7th Spark Plug and Ignition Conference. American 
Aviation, Vol. 15, No. 22, October 29, 1951, pp. 36-43. 

New Anti-Fouling Sparkplug. Aviation Week, Vol. 55, No. 16, 
October 15, 1951, pp. 48, 50, 51, illus. 
spark plug 

Observation of the Lubricating Oil Film Between Piston Ring 
and Cylinder of a Running Engine; The Effects of Ring Geometry. 
R. L. Brooks and M. L. Atkin. (Australia, Aeronautical Research 
Laboratories, De partment of Supply, Report No. E.66, May, 1950.) 
Australia, Department of Supply, Acronautical Research Consulta- 
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What's doing at JACK HEINTZ 


New JH Standard System Has Wide Application 


Although rated as standard equip- 
ment, there has been no “standard” 
electrical control system until recent- 
ly. In the past, each a-c or d-c system 
has been custom-built for a particular 
application. For many months, Jack 
& Heintz, along with selected other 
manufacturers, collaborated with the 
Military Services on the development 
of a “standard” 28-volt, d-c system. 


Now, due to the combined efforts of 


the group, a good “standard” panel- 
ized system has evolved which can be 
used on many types of planes with 
little or no modification. This new 
system, shown at right, is now avail- 
able from Jack & Heintz. It is being 
built to Exhibit MCREXE22- 
89A. The J&H designation is GC34-1. 

Features incorporated in the 
GC34-1 offer the following protection: 
selective overvoltage, feeder ground 
fault, generator ground fault, reverse 
polarity, reverse current and _pull- 
down voltage. Other features include: 
stable and long-life voltage regula- 
tors, high-interrupting capacity con- 
tactors. accurate paralleling, simplified 
trip-free resetting, remote or manual 
resetting, and simple panelized instal- 
lation on a mounting tray. 

The control panel components in- 
clude: a voltage regulator, differential 
voltage and reverse current relay. 
overvoltage relay, ground fault relay, 
field relay, equalizer relay, rectifier, 
tickler resistor, three test jacks, man- 
ual reset device, control panel plug-in 
electrical connector and shock mounts. 

Some of these components we man- 
ufacture. Others are carefully chosen 
by our engineers for incorporation in 
the system, selected on merit alone 
from a long list of specialists, manu- 
facturing the devices. Thus, with an 
open mind and complete freedom to 
select components, only the best are 
used in J&H systems. 

The following aircraft: equipment 
operate in conjunction with the new 
“standard” panel and constitute, with 
the panel, the complete-generator con- 


VOLTAGE REGULATOR 


EQUALIZER RELAY 


OVERVOLTAGE 
RELAY 


GROUND FAULT 
RELAY 


CONNECTOK 


MOUNTING 


DIFFERENTIAL 
VOLTAGE RELAY 


JACK & HEINTZ 
GC34-1 STANDARD CONTROL PANEL 
(protective covers removed) 


TRAY 


JaH Engineers Simulate 
Most Severe Conditions in Systems Tests 


Exhaustive testing is a religion at Jack & Heintz. The ability of 
any device we make to meet normal conditions is just a beginning. 


In this J&H “test house”, electzical control systems 
are being tested under conditions that simulate 
installation, even to wiring and loads. 


trol system: an aircraft engine-driven 
generator, conforming to {Specifica- 
tion AN-G-1A: main contactor: two 
250-millivolt shunts: and generator 
switch. 


Because a complete “standard” 
electrical control system must meet 
so many different conditions, we de- 
sign and build much of the test equip- 
ment we use. 

Since systems protective devices 
may actually increase the hazards of 
aircraft operation in many cases, the 
addition of such devices is carefully 
considered. Our Systems Test Lab- 
oratory, accordingly evaluates the 
effect of additional protective devices 
on the complete system by seeking 
failure, to prevent it later in actual 
service. Customers are invited to be 
present during shakedown runs and 
to help us try to make the system 
fail, to insure its future dependability. 

And testing doesn’t necessarily end 
there. During mock-up tests of the 
system in the customer’s plant, we 
usually have one of our engineers on 
hand to witness the tests, pursue 
modifications to meet new require- 
ments and generally render his serv- 
ices toward making the system 
perform satisfactorily. 
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.. Standard Control System 


SCHEMATIC DIAGRAM OF GC34-1 PANEL AND ASSOCIATED EQUIPMENT WITH KEY 


TO FEATURES 


1, Tickler resistor—Maintains proper polarity 
of shunt field. 


Voltage regulator to {MIL-R-6809. 
30 d-c generator. 
250-millivolt shunt. 


Overvoltage relay—Senses generator out- 
put and energizes field relay trip circuit 
on an overvoltage fault. 


6. Selector coil—On parallel operation, 
senses paralleling current and reduces 
trip value of overvoltage relay on faulty 
system. 

7. Equalizer relay—Connects equalizer cir- 
cuits for paralleling. 

8. Field relay reset— Circuit energized from 
the main bus on closing reset switch. 

9. Field relay interlock— Provides trip-free 
resetting action. 


10. Auxiliary circuit breaker contacts. 

11. Field relay trip coils— Open field relay 
circuits on faults. 

12. Blocking rectifier— Closes field relay trip 
circuit when reversed generator is con- 
nected to system. 


MAIN 


BUS 


13. Ground fault relay——Senses unbalance in | 
voltage across shunts, closes field relay | 
trip circuit on a generator or generator 
feeder fault. 

14. 250-millivolt shunt. 


15. Differential voltage coil—Closes main 
contactor circuit when generator voltage 
is above bus voltage. 

16. Main contactor — High 
capacity. 


interrupting 


17. Reverse current coil—Senses generator 
series field drop and opens main contac- 
tor circuit on reverse current. 


Protection Offered 
Under Tough Conditions 


The GC34-1 Systems Panel and associated 
equipment are designed for continuous 
duty to control and protect generators 
under the following tough conditions or 
natural combination of conditions: 


e Barometric pressures ranging from 30 
inches of mereury down to 3.5 inches 
(approximating an altitude of 50,000 
feet). 


e Temperature range: —67°F to +160°F. 
e Relative humidity ranging up to 100%. 
e Exposure to air-borne sand and dust. 
e Exposure to salt-laden moisture. 

e Exposure to fungi. 


@ Operates within specified limits in any 
position. 


e Exposure to aircraft vibration. 


+ Military specification numbers as used herein are for 
purposes of product identification only; and do not neces- 


sarily imply specification conformity. 


Chief Engineer’s Corner 


“System” as defined by J&H Engineers is a 
“combination of the minimum number of com- J 
ponents, of the most rugged design, assembled “ 
into a simple, reliable mechanism to accomplish 


GC18-1 Paneled 
Electrical Control System 


one or more functions as specified by our customers.” 


Any engineer can design a system to accomplish a list of functions. But 
the utmost in design skill is necessary to add the requirements of circuit 


simplicity, maximum reliability, ease 
of maintenance, minimum adjust- 
ments, experience and knowledge of 
aircraft requirements. 

Several pilots are on our engineer- 
ing staff... they visualize our equip- 
ment from the cockpit viewpoint. 
That’s why we often ask you to let 
our engineers see your airplanes, and 
why we welcome the opportunity of 
discussing your problems and future 
plans with your engineers. 

After our capable engineers have 


designed your system, we know that 
before it is shipped, it must be wrung 
out in our Systems Test Laboratory. 
We know we'll find some “bugs” and 
we ll welcome your visiting us during 
the tests to help find them. 

Ask for the new J&H Technical Bul- 
letin No. 1150-1. Includes a complete 
table of models and specifications. 
Write JACK & HEINTZ, INC., 
Dept. 203, Cleveland 1, Ohio. 


Jacks Heintz 2 


EQUIPMENT 


: 
€ © 1952, Jack & Heintz, Inc. 


means electrical, hydraulic or mechanical devices ‘ designed to solve 
unusual problems of developing power, controlling it, or using it. 
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tive Committee, Report No. ACA-52, November, 1950. 13 pp., illu 
5 references 

Measurement of the electrical contact resistance of a singk 
cylinder aircraft engine at speeds up to 2,000 r.p.m. using squaré 
sectioned rings and torsion rings of standard design with tapered 
and chamfered leading edges 

An Investigation into Engine Wear Caused by Dust. R 
Pavia. (Australia, Aeronautica’ Research Laboratories, Depart 
ment of Supply, Report No. E.65, January, 1950) Australia, D 
partment of Supply, Aeronautical Research Consultative Committ 
Report No. ACA-50, July, 1950. 19 pp., illus. 7 references 

Development of a method for estimating wear caused by a mix 
ture of dusts with known wear characteristics; results of we 
tests on an R. 1830 Twin Wasp single-cylinder engine with dusts of 
various sizes and concentrations; equipment and procedures 


ROCKET (4) 


Details of British Snarler Revealed. -lviution Week, Vol. 55 
No. 18, October 29, 1951, p. 36, illus. Armstrong Siddeley Snarlet 
auxiliary rocket power plant. 


Production (36) 


The Industry. Aircraft, Vol. 13, No. 10, October, 1951, pp. 59 
61, 63, 65, 96, illus. Present status of Canada’s aircraft industry 
British Aircraft Production. I, I]. David A. Anderton. AA: 
tion Week, Vol. 55, Nos. 18, 19, October 29, November 5, 1951, pp 

21-24, 27; pp. 21, 22, 24, 27, 29, 30, illus 

Lofting & Lofting Reproduction in the Aircratt Industry. S. A 
Macey. New Slipway, Vol. 2, No. 5, September, 1951, pp. 3-7, 
illus. 

Materials & Methods Manual No. 75: Salt Baths for Metal 
Treating. Philip O’Keefe. Materials & Methods, Vol. 34, No. 4 
October, 1951, pp. 115-130, illus 

Design and operating information on carburizing and cyaniding, 
neutral hardening, high-speed steel treatment, isothermal heat 
treatments, process annealing, tempering and coloring, heat-treat 
ment of aluminum, brazing, cleaning and descaling, heating for 
forging and forming 

Materials Engineering Plays Important Role in Development of 
P & WA Jet Engines. Materials & Methods, Vol. 34, No. 4, Octo 
ber, 1951, pp. 85-87, illus. 

Olivine Sand Research. Gilbert S. Schaller and W. A. Snyder 
( Foundry, Vol. 79, No. 5, May, 1951.) Washington, University, 
Engineering Experiment Station, Reprint No. 46, 1951 $ pp., 
illus. 3 references. Experiments with an olivine-base synthetic 
molding sand. 

Production Processes, Their Influence on Design; Heat Treat- 
ing. Roger W. Bolz. Machine Design, Vol. 23, No. 10, October 
1951, pp. 98-107, illus. 

How To Join Nickel and High-Nickel Alloys by Resistance 
Welding. Robert M. Wilson, Jr. (Jnternational Nickel Co., In 
Development and Research Division, Technical Bulletin No. T-33, 
1951.) Materials & Methods, Vol. 34, No. 4, October, 1951, pp 
95-99, illus. 

New Tools for Speed Welding. Aviation Week, Vol. 55, No. 15, 
October 8, 1951, pp. 43, 45, 46, illus. Resistance welding machin« 
for handling large parts and sequence-timer developed at Ryan 
Aeronautical Co 

Republic Aviation: Fighters in Quantity. Gilbert P. Muir 
Tool Engineer, Vol. 28, No. 4, October, 1951, pp. 61-68, illus. Tool 
ing problems and production requirements at Republic Aviatio 
Corp.; charts of master plan for scheduling plane production 

Nipples & Needles To Drop Hammer Dies; Tool Crib Econo- 
mies. Harry George. Martin Star, Vol. 10, No. 10, October, 1951 
pp. 10, 11, illus. System of inventory control at The Glenn | 
Martin Co 


Propellers (11) 


Tests of Model Propellers in the High Speed Tunnel Thrust and 
Torque Measurements on a 2-Blade, 6 Per Cent Thick Clark Y 
Section Propeller. G.S. Hislop and J. Caldwell. Appendix. M 
Jones. Gt. Brit., Aeronautical Research Council, Reports 
Vemoranda No, 2595, 1951 (November, 1945 144 pp. ll refer 
ences. British Information Services, New York. $2.40. 

Revised High-Speed Lift and Drag Data for Clark Y Sections for 
Propeller Performance Calculations. A. R. C. MacDougall. 


FEBRUARY, 1952 


Brit., Aeronautical Research Council, Reports and Memoranda N 
2474, 1951 (January, 1947) 
Information Services, New York. $1.25. 

Characteristics of Propellers for Turbo-Prop Airplanes. Jose] 
M. Mergen and Jack H. Kasley. S.A.E., National Aeronaut 
Veeting, Los Angeles, October 3-6, 1951, Preprint No. 662 19 pp 
illus 


Structural design and performance data on subsonic, transoni 
und supersonic propellers for turbine-powered aircraft; analysis of 
blade and propulsive efficiency; behavior under steady loads, res 
onant and nonresonant vibratory conditions; cowl and hub de 
sign; propeller controls 

Geometrical Characteristics of Shell and Core for Hamilton 
Type Hollow Blade with N.A.C.A. Series 16 Aerofoil Sections. G 
B. Saksena. de Havilland Propellers, Ltd., Stress Office Summary 
Vo. 532, January 27, 1949. 82 pp., illus., folding charts 

Comparison of Pusher and Tractor Propellers Mounted on a 
Wing. J.S. Thompson, R. Smelt, B. Davison, and F. Smith. Gi 
Brit., Aeronautical Research Council, Reports and Memoranda No 
2516, 1951 (June, 1940). 18 pp., illus. 7 references. British In 
formation Services, New York. $1.25. Results of wind-tunnel 
tests on the propulsive efficiency of pusher and tractor designs, us 
ing the same propeller configuration. 


Reference Works (47) 
BIBLIOGRAPHIES 


List of Current Papers Published by the Aeronautical Research 
Council, Nos. 1-50. Gt. Brit., Aeronautical Research Council, Cur 
rent Papers No. 50, July, 1951. 5 pp. British Information Serv 
ices, New York. $0.40 


Rotating Wing Aircraft (34) 


Korean War Gives Impetus to Convertiplane. James J. Hag 
gerty, Jr. American Aviation, Vol. 15, No. 24, November 12, 1951, 
pp. 15, 16, illus. Prototype aircraft and design plans of the Gyro 
dyne Co. of America 

Blind Copter Flying Techniques Disclosed. C. B. Kesselring 

{viation Week, Vol. 55, No. 19, November 5, 1951, pp. 74-77, illus 
Hermetically sealed, electric flight instruments and autopilot for 
Los Angeles Airways’ helicopters; stability problems 

Military Aspects of the Transport Helicopter. F. N. Piasecki 
The Aeroplane, Vol. 81, No. 2098, October 5, 1951, pp. 470-472, 
illus. (Summary of a paper before the Helicopter Association of 
Great Britain, August 31, 1951.) 

Military Operation of Helicopters. Keith Barr McCutcheon 
S.A.E., National Aeronautic Meeting, Los Angeles, October 3-6 
1951, Preprint No. 661. 7 pp.. illus 

Empirical Relation Between Induced Velocity, Thrust, and Rate 
of Descent of a Helicopter Rotor As Determined by Wind-Tunnel 
Tests on Four Model Rotors. Walter Castles, Jr., and Robin B 
Gray. U.S., N.A.C.A., Technical Note No. 2474, October, 1951 
72 pp., illus. 7 references 

Wind-tunnel force tests covering the useful range of the ratio of 
thrust coefficient to effective solidity and the range of vertical de 
scent from hovering to descent velocities slightly greater than 
those for autorotation on four three-bladed rotors, each with an ef 
fective solidity of 0.5. Blade-element theory was applied to test 
values of thrust, torque, blade angle, and equivalent free-stream 
rate of descent to obtain the empirical relationship 

Dynamic Stability of the Helicopter: The Equations of Motion. 
A. H. Yates Gt. Brit., Aeronautical Research Counc il, Current 

apers No. 47, 1951 (January 11, 1951). 7 pp. British Informa 
tion Services, New York. $0.30 


Sciences, General (33) 
MATHEMATICS 


Computors. Ivreless World, Vol. 57, No. 10, October, 1951, pp 
119-424, illus. 1 reference. Review of computer principles, types, 
und memory systems 

New Electro-Mechanical System Provides Fast Access to 
Punched Card Data File. J. H. Drillick. Product Engineerin 
Vol. 22, No. 10, October, 1951, pp. 176-178, illus. 

lhe random access punched-card memory system is an electro 
mechanical system in which the desired card is isolated by an 


17 pp., illus. 6 references. British 
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“edge selection mechanism”; no scanning of unwanted data is re- 
quired 

High-Speed Crystal Clutch. U.S., National Bureau of Stand- 
ards, Technical News Bulletin, Vol. 35, No. 9, September, 1951, pp. 
125, 126, illus. For use in high-speed computers. 

A Quarter-Square Multiplier Using a Segmented Parabolic 
Characteristic. Britton Chance, Frederic C. Williams, Chia-Chih 
Yang, John Busser, and Joseph Higgins. Review of Scientific In- 
struments, Vol. 22, No. 9, September, 1951, pp. 683-688, illus. 8 
references. 

The Generation and Measurement of Low Frequency Random 
Noise. R. R. Bennett and A. S. Fulton. Journal of Applied 
Physics, Vol. 22, No. 9, September, 1951, pp. 1187-1191, illus. 4 
references. An electronic noise generator for analog computer or 
simulator applications. 

Cylindrical and Rotational Coordinate Systems. Parry Moon 
and Domina Eberle Spencer. Journal of the Franklin Institute, 
Vol. 252, No. 4, October, 1951, pp. 327-344, illus. 9 references. 

Convergence of Cauchy-Riemann Sums to Cauchy-Riemann 
Integrals. Otto St4sz and John Todd. U’.S., National Bureau of 
Standards, Journal of Research, Vol. 47, No. 3, September, 1951, 
pp. 191-196. 18 references. (Also available as Research Paper 
No. 2243. Superintendent of Documents, Washington. $0.10.) 


Space Travel 


The Brainwork Is Done. Robert McLarren. Acro Digest, Vol. 
63, No. 4, October, 1951, pp. 34, 36, 38, 42, 44, 46, 50, 52, 54, 56, 58, 
60, 63, 64, illus. Theoretical practicality of space missiles; tech- 
nical considerations; factors involved in propellant selection. 

The Earth Satellite Vehicle; Summaries of Lectures Before the 
International Astronautics Congress (September 3-8, 1951). 
Flight, Vol. 60, No. 2228, October 5, 1951, p. 449. The Aeroplane, 
Vol. 81, No. 2097, September 28, 1951, pp. 421, 422 

Preview of Space Flight. Lynn Slife Black. Aero Digest, Vol. 
63, No. 4, October, 1951, pp. 17-24, illus. Summary of the tech 
nical problems and possibilities 

The Artificial Satellite. Eric Burgess. The Engineer, Vol. 192, 
No. 4994, October 12, 1951, pp. 456-458, illus. Theoretical basis 
for the establishment of artificial satellite vehicles and the engi- 
neering problems involved 

A Tilt Meter-Compass Design. Michael Conley. Journal of 
Space Flight, Vol. 3, No. 8, October, 1951, pp. 1-8, illus. 


Design of 
a compass for a space ship. 


Structures (7) 


The Scattered Light Method of Exploration of Stresses in Two- 
and Three-Dimensional Models. H. T. Jessop. British Journal 
of Applied Physics, Vol. 2, No. 9, September, 1951, pp. 249-260, 
illus. 8 references 

Examination of the theory of photoelastic effect; development 
of a method of observing and measuring the relations between 
fringes in seattered light from a narrow beam and the stresses in 
two- and three-dimensional frozen models; apparatus and experi- 
mental procedure. 

Photoelastic Determination of Free Boundary Stresses on 
‘Frozen Stress’’ Models by an Oblique Incidence Method. \. M 
Hickson. British Journal of Applied Physics, Vol. 2, No. 9, Sep- 
tember, 1951, pp. 261-269, illus. 9 references. 

Application to a grooved cylinder; investigation of errors; 
comparison with compressive boundary stresses interpolated from 
standard slices and with observations on slice in the direction of the 
principal stress. 

On the Theory of Thin and Thin-Walled Rods. G. Y. Dzhane- 
lidze. (Prikladnaia Matematika 1 Mekhanika, Moscow, Vol. 13, 
November-December, 1949, pp. 597-698.) U.S., N.A.C.A., 
Technical Memorandum No. 1309, October, 1951. 18pp. 8 ref- 
erences. Construction of a theory of thin-walled rods including 
the classical theory of deformation of thin rods by making use of a 
kinematic assumption. 

Column Behavior Under Conditions of Impact. George Gerard 
ind Herbert Becker. Journal of the Aeronautical Sciences, Vol. 19, 
No. 1, January, 1952, pp. 58-60, 65, illus. 2 references, 

Theoretical and experimental analysis of column behavior under 
impact; proof of the assumption that, under certain conditions of 
mpact loading, the dynamic compressive stress supported by a per- 
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fect column at buckling may be of any magnitude in excess of its 
static Euler load. 

Readers’ Forum: Buckling of an N-Section Column. G. Sri 
Ram and G. V. R. Rao. Journal of the Acronautical Sciences, Vol. 
19, No. 1, January, 1952, pp. 66, 67, illus. 2 references. Analytic 
solution for the critical load of a column of » sections, with one end 
free and the other built in. 

The Effect of Internal Pressure on the Initial Buckling of Thin- 
Walled Circular Cylinders Under Torsion. H.G. Hopkins and E. 
H. Brown. Gt. Brit., Aeronautical Research Council, Reports and 
Memoranda No. 2423, 1951 (January, 1946). 13 pp.,illus. 6ref- 
erences. British Information Services, New York. $0.90. 

Theoretical analysis, based on an extension of Donnell’s work on 
the pure torsion of thin-walled cylinders, of the effect of internal 
pressure on the initial buckling under torsion of a thin-walled ring- 
stiffened circular cylinder with both clamped and simply-sup- 
ported edge conditions; comparison with U.S. studies. 

Theory of Thin-Walled Rods. A. L. Goldenveizer. (Pri- 
kladnaia \atematika i Mekhanika, Moscow, Vol. 12, November- 
December, 1949, pp. 561-596.) U.S., N.A.C.A., Technical Memo- 
randum No. 1322, October, 1951. 53 pp. 7 references. 

Determination of four principal stress states in a long cylindrical 
sheil of arbitrary contour. Three states are associated with the 
planar distribution of axial stress and are equivalent to the engi- 
neering theory of extension and bending of solid sections; the 
fourth state resembles bending stress due to torsion. 

The Elasticity Problem for Thin Shells of Toroidal, Spherical, or 
Conical Shape. Ernst Meissner. (Physikalische Zeitschrift, Vol. 
14,1913.) U.S., Navy Department, David W. Taylor Model Basin, 
Translation No. 238, July, 1951. 1J5pp., illus. 5 references. 

Solution of a second-order differential equation for the elasticity 
of thin shells of toroidal, spherical, or conical shape ; formulation of 
expressions for calculating the strength of such shells. 

On the Stress-Function Approaches of Boussinesq and Timpe to 
the Axisymmetric Problem of Elasticity Theory. E. Sternberg, R 
A. Eubanks, and M. A. Sadowsky. Journal of Applied Physics, 
Vol. 22, No. 9, September, 1951, pp. 1121—1124. 13 references. 

Presentation of the solutions of Boussinesq and Timpe in general 
orthogonal axisymmetric coordinates. The connection between 
the Boussinesq and Timpe stress functions is examined, resulting 
in Boussinesq functions that are equivalent to Timpe functions in 
that they generate the same displacement and stress fields. 

Longitudinal Modes of Elastic Waves in Isotropic Cylinders and 
Slabs. A. N. Holden. Bell System Technical Journal, Vol. 30, No 
1, Part I, October, 1951, pp. 956-969, illus. 9 references 

General properties of longitudinal modes of elastic waves. A 
semiquantitative treatment of the dispersion equation of the 
modal behavior in cylinders is developed by an analogy to propaga 
tion in slabs. 

Readers’ Forum: Plastic Buckling of a Simply Supported Plate. 
Richard A. Pride. Journal of the Aeronautical Sciences, Vol. 19, 
No. 1, January, 1952, pp. 69, 70, illus. 8 references. 

The Interpretation of Failure Loads in the Plastic Theory of Con- 
tinuous Beams and Frames. P. S. Symonds and B. G. Neal. 
Journal of the Aeronautical Sciences, Vol. 19, No. 1, January, 1952, 
pp. 15-22, illus. 18 references. 

Influence of the Testing Machine on the Flexural Failure of 
Panels. W.S. Hemp. Gt. Brit., Aeronautical Research Council, 
Reports and Memoranda No. 2539, 1951 (October 24, 1945). 6 pp., 
illus. British Information Services, New York. $0.25. 

A Method of Testing Smooth Wings for Initial Shape and Re- 
sistance to Distortion Under Load. J.C. Kingand D.H. Trollope 
Gt. Brit., Aeronautical Research Council, Reports and Memoranda 
No. 2531, 1951 (May, 1945). 14 pp., illus. 5 references. British 
Information Services, New York. $1.00. 


Thermodynamics (18) 


An Investigation of Aircraft Heaters. XXXVII-—Experimental 
Determination of Thermal and Hydrodynamical Behavior of Air 
Flowing Along a Flat Plate Containing Turbulence Promoters. 
L.M.k. Boelter, G. Young, M. L. Greenfield, V. D. Sanders, and 
M. Morgan. U.S., N.A.C.A., Technical Note No. 2517, October 
1951. 26 pp., illus. 5 references. 

The Importance of Included Gas in the Propagation of Explo- 
sions. F. P. Bowden and H. T. Williams. Research, Vol. 4, July, 
1951, pp. 339-341, illus. 4 references. Reprint. 

An Experimental Investigation of Protection Achieved by Sweat 
Cooling on Porous Surfaces Adjacent to Non-Porous Surfaces. 
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need help 
on the controls? 


If you havea control problem, have you considered 
the advantages of Baldwin-Rex® Turnbuckle 
Assemblies? They provide a simple, positive 
method of making delicate tension adjustments in 
tension linkages. With these precision-made 
assemblies, aircraft control roller chains can oper- 
ate in all three planes. They can be used in various 
combinations of chain, cables, and other attach- 
ments ... or connected to arms, levers or other 
actuating units. 
Baldwin-Rex Turnbuckle Assemblies are de- 
signed to accurately fit the roller chain on which 
they are to be used. This precise fit eliminates 
backlash and excessive sideplay. i 
Baldwin-Rex Engineers will be happy to assist 
you in the design of turnbuckle assemblies, yokes 
| 


or clevises for your particular control application. 
For information, write or call Baldwin-Duckworth, 
Division of Chain Belt Company, 355 Plainfield 
St., Springfield 2, Mass., or consult your Baldwin- 
Rex Field Sales Engineer. Our informative hand- 
book on Tension Linkages is yours for the asking. 


E. Duncombe. Canada, National Research Laboratories, Dit 
of Mechanical Engineering, Gas Dynamics Section, Report No. Mi 
20, January 22,1951. 54 pp., illus. 16 references. 

Tests with a porous bronze cylinder subjected to hot gas through 
the center and cooling gas forced radially; measurements of the 
variation of protection with coolant flow for various temperatur 
differences and positions downstream on the cylinder; exper 
mental procedure and apparatus. Results are compared with pr 
dictions based on flat-plate laminar boundary-layer theory at 
fully developed turbulent pipe flow. 

A General Discussion on Heat Transfer. Aircraft Engineeri 
Vol. 23, No. 272, October, 1951, pp. 311-316. 

Summaries of papers read at a joint conference of the Institution 
of Mechanical Engineers and American Society of Mechanic 
Engineers held in London, September 11-13, 1951. 

On the Latent Heat of Fusion and the Hole Theory. N. R 
Mukherjee. (Journal of Chemical Physics, Vol. 19, No. 4, April, 
1951, pp. 502, 503 Washington, University, Engineering Exper 
ment Station, Reprint No. 47,1951. 2pp. Sreferences. Equatio1 
for latent heat of fusion, assuming spherical holes with radius and 
volume equivalent to the molecular volume. 

Further Investigation of Some Errors in a Dynamic Method for 
the Determination of Thermal Conductivity and Diffusivity of In- 
sulating Materials. L. N. Clarke and R.S. T. Kingston. Aust) 
lian Journal of Applied Science, Vol. 2, No. 2, June, 1951, py 
235-242, illus. 4 references. Analysis of errors due to heat losses 
and to thermocouples 

A New Method of Determining Thermal Diffusivity of Solids at 
Various Temperatures. |). Rosenthal and A. Ambrosio. A mer 
can Society of Mechanical Engineers, Transactions, Vol. 73, No. 7, 
October, 1951, pp. 971-974, illus. 6 references. 

A Unified Picture of Diffusion. J. D. Babbitt. Canadian Jou 
nal of Physics, Vol. 29, No. 5, September, 1951, pp. 427-436. & 
references. Extension of fundamental equation for diffusion of 
gases through solids, in which the pressure gradient is the opera 
tive force, to diffusion of metals in metals. 

On the Diffusion of Adsorbed Gases Through Solids. J. 1D 
Babbitt. Canadian Journal of Physics, Vol. 29, No. 5, September 
1951, pp. 437-446. 7 references. Development of equation for 
diffusion of adsorbed gases through solids in which resistive fore: 
per molecule is constant; comparison with experiment ; 

Estimation of Neutron Energy for First Resonance from Absorp- 
tion Cross Section for Thermal Neutrons. Donald Bogart. U.S., 
V.A.C.A., Research Memorandum No. E51G03, September 17 
1951. 18 pp., illus. 18 references 


Water-Borne Aircraft (21) 


Power and Efficiency of Large Salt-Water Fish. LD. R. Gero 
leronautical Engineering Review, Vol. 11, No. 1, January, 1952, 
pp. 10-15, illus. 45 references. 

Summary of the more important aspects of the theoretical and 
experimental work at Goodyear Aircraft Corp. on the study of the 
power and propulsive efficiency of large salt-water fish and mam 
mals, as part of a study on the movement of objects through a 
dense medium. 


Wetted Length and Center of Pressure of Vee-Step Planing 
Surfaces. Daniel Savitsky. Jnstitute of the Aeronautical Sciences, 
Sherman M. Fairchild Fund, Paper No. FF-6, September, 1951 
57 pp., illus. 24 references Members, $1.20; nonmembers 
$1.60. 

Measurement, in the Experimental Towing Tank of the Stevens 
Institute of Technology, of the lift, drag, pitching moment, and 
wetted area on 20° deadrise seaplane models having vee-step angles 
of 0°, 30°, 45°, 60°, and 75° over a range of conditions representa 
tive of the planing parameter combinations that occur in the two 
step planing range. Analysis of the data led to empirical formulas 
for the lift, drag, and center of pressure of a planing surface 


Wind Tunnels & Research Facilities 


Where Services Test Missiles. Aviation Week, Vol. 55, No. 16, 
October 15, 1951, pp. 43, 44, illus 

Flight testing of missiles at Air Force Missile Test Center with 
testing sites at Banana River, Cape Canaveral, and Point Jupiter, 
Florida, Grand Bahama Bank, Eleuthera, San Salvador, Maya- 
guana and Grand Turk islands, and another on the west coast of 
Puerto Rico. 
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Dimensionless Parameters for Airplane Model Testing. Harold 
Klein. Douglas Aircraft Co., Inc., Report No. SM-14025, March 
27,1951. Opp. 14 references. 

Tabulation of the properties ordinarily simulated in airplane 
model testing, their corresponding moduli, and parameters in 
variant between model and prototype. 

Theoretical Velocity Distribution in a High-Speed Tunnel Con- 
traction. M. Jones and P. Bright. Gt. Brit., Aeronautical Re 
search Council, Reports and Memoranda No. 2601, 1951 (October, 
1945). 10 pp., illus. 5 references. British Information Services, 
New York. $0.75. Determination of contours of constant Mach 
Number for the contraction cone of a circular wind tunnel. 

Turbulence Changes in Contracting and Distorted Passages. 
D. C. MacPhail. Gt. Brit., Aeronautical Research Council, Re- 
ports and Memoranda No. 2437, 1951 (March, 1944). 19 pp., illus. 
19 references 

Measurements in the low-turbulence wind tunnel at Cavendish 
Laboratory, Cambridge, of the root-mean-square turbulent velocity 
components in the contracting entrance to the working section and 
in a passage of constant area but varying cross section. 

The University of Wichita 7 by 10 Foot Wind Tunnel. Kenneth 
Razak. Wichita, Municipal University, Bulletin, Vol. 26, Special 
Issue (Engineering Report No. 022), April, 1950, 35 pp., illus. 3 
references 

University of Wichita single-return closed-throat tunnel with 7- 
by 10-ft. rectangular test section; tunnel balance and control sys 
tems Equations for correcting two-dimensional data to free 
stream conditions and for reducing blower data to dimensionless 
form are included. 


Some Aspects of Vertical Wind-Tunnel Testing in the WADC 
Twelve-Foot Vertical Wind Tunnel. Stanley D. Sagan. U.S., 
Central Air Documents Office (Army-Navy-Atr Force), Technical- 
Data Digest, Vol. 16, No. 10, October, 1951, pp. 16-19, illus. 

Wind-tunnel building, equipment, and instrumentation at 
Wright-Patterson Air Force Base for predicting spin behavior and 
recovery characteristics of full-size aircraft; model preparation; 
data reduction. 


Experiments on Aerodynamic Cooling. Lloyd F. Ryan. Zurich, 
Eidgendssische Technische Hochschule, Institut fiir Aerodynamtk, 
Mittetlungen Nr. 18, 1951, pp. 7-52, illus. 16 references. Verlag 
Leeman, Zurich. Sw. Fr. 12 

Measurement of the surface temperature behind the boundary- 
layer separation point on a number of body shapes in the Super- 
sonic Wind Tunnel of the Institut fiir Aerodynamik of the Swiss 
Federal Institute of Technology; tunnel equipment and instru- 
mentation; model construction; data reduction. 

A Central Data-Recording System for a Jet-Propulsion Labora- 
tory. C. G. Hylkema, R. F. Stott, and H. S. Seifert. Electrical 
Engineering, Vol. 70, No. 11, November, 1951, pp. 957-960, illus. 
Data recording system and test-cell instrumentation for rocket- 
motor testing at the Jet Propulsion Laboratory, California Insti- 
tute of Technology. 

A Self-Synchronizing Stroboscopic Schlieren System for the 
Study of Unsteady Air Flows. Leslie F. Lawrence, Stanley F. 
Schmidt, and Floyd W. Looschen. U.S., N.A.C.A., Technical 
Note No. 2509, October, 1951. 30 pp., illus. 2 references. 

Block diagram, optical equipment, and electronic components of 
a self-synchronizing schlieren system capable of photographing un- 
steady flows with frequencies up to 10,000 cycles per sec.; limita- 
tions on the application of the instrument. 

Transmission-Like Multiple Beam Reflection Interferometry. 
C.F. Bruce. Australian Journal of Scientific Research, Series A, 
Physical Sciences, Vol. 4, No. 2, June, 1951, pp. 117-130, illus. 5 
references. Production of transmission-like ‘‘Fizeau”’ reflection 
fringes of high contrast by eliminating certain beams in the system 
which differ in phase from other beams by r. 

The Construction and Testing of a Xylonite Model of a Delta 
Aircraft. S. C. Redshaw and P. J. Palmer. The Aeronautical 
Quarterly, Vol. 3, Part 2, September, 1951, pp. 83-127, illus. 11 
references. 

Physical properties of Xylonite for the construction of a model 
for strain distribution and flutter tests; static and dynamic similar- 
ity relationships; construction, fabrication, and assembly proc- 
esses; stiffness, strain gage, resonance, and flutter test pro- 
cedures 


Roetman, Donald E., B.S. in Ae.E., 
Liaison Engineer, Chance Vought Air- 
craft Div., United Aircraft Corp. 

Sanator, Robert J., B. of Ae.E., Jr. Aero- 
dynamicist, Republic Aviation Corp. 

Scesa, Steve, M.S., Research Engineer, 
Boundary-Layer Project, Institute of 
Engineering Research, University of Cali- 
fornia. 

Sotanski, Donald H., B.M.E. (Aero.), 
2nd Lt., U.S.A.F.; Engineering Officer, 
Craig Air Force Base (Ala. 

Timoshek, Stanley, B.A.Sc., Stress 
Engineer, Canadair, Ltd 


Traybar, Joseph J., B.S 


|.A.S. News 


(Continued from page 78) 


Van Gilder, William S., B.S. in AeE., 
Performance Flight Test Engineer, U.S.- 
A.F., Wright-Patterson Air Force Base. 

Vanden-Heuvel, Robert J., B. of Ae.E., 
2nd Lt., U.S.A.F.; Student Pilot, 3802nd 
Training Sq., Spence Field (Ga. ) 

Vogel, George C., S.B., 2nd Lt., U.S.- 
A.F.: Student Communications & Elec- 
tronics School. 

Westell, John R., B.A.Sc., Jr. Research 
Officer, National Aeronautical Establish- 
ment (Ottawa). 

Westphal, Herman F., Design Drafts- 
man, Pacific Coast Div., Bendix Aviation 
Corp. 


Whitney, David G., B.S., Aerodynami- 
cist “C,’’ North American Aviation, 
Inc. (Los Angeles). 


Williams, Robert P., B. of Ae.E., Struc- 
tures Engineer, Engineering Dept., Grum- 
man Aircraft Engineering Corp 


Wilson, John C., Engineering Drafts- 
man “‘B,”’ Detail Section, Northrop Air- 
craft, Inc. 


Wood, William I., M.S. in Engineering, 
Lt. Colonel, U.S.A.F.; Deputy Com- 
mander, 6540th Missile Test Group, Hol- 
loman Air Force Base (N. M.) 
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Aeronautical Reviews 


Theory of Flow and —_—— of Solids 


By A. Nadai. Vol. 1. 2nd Ed. 
New York, McGraw-Hill Book 
Company, Inc., 1950. 572 pp., 
figs. $10. 


Dr. Nadai has written a book that 
will become a reference classic to the 
practicing engineer. The first Ameri 
can edition of his work, Plasticity 
(McGraw-Hill, 1931), has long been 
used by the engineering profession as a 
reference source for the physical inter 
pretation of the phenomena con 
cerned with the plastic deformation of 
solid materials. This greatly revised 
second edition will similarly find an 
important place in engineers’ libraries. 

His appeal is essentially to the prac 
ticing engineer and to the initiate into 
the field of plasticity, and he has there 
fore utilized standardized engineering 
notation throughout and has kept the 
mathematical level to that under 
standable and usable by the aver 
age engineering college graduate. 
Throughout the book he has carefully 
presented the physical concepts under 
lving each phase of this vast field. 
Thus the reader is impressed by the 
fact that plastic flow is the result of a 
natural series of events and not some 
thing mysterious to be discussed only 
by the chosen few. In so doing, how 
ever, the author does not ignore the 
fact that the basic atomic and molec 
ular theories of fracture are as vet 
not completely understood and that 
there is still much to be done to clarify 
these fundamental principles. 

Since so much material had to be 
condensed into one book, some of the 
explanations tend to lose clarity. For 
example, the discussion of Taylor's 
dislocation theory has been held to 
two pages and thus may not be as 
clear to the reader as the original 
paper. This, however, must be ex 
pected and does not detract in any 
significant wav from the usefulness of 
the book. The problem confronting 
the author in condensing the material 
is best realized when one notes that 
several of the 36 chapters could well 
he expanded to the size of small books. 

The subject matter is organized 
quite logically, going from the simple 
definitions of elastic, viscous, and 
plastic substances, to the mechanism 
of plastic deformation, the limiting 
states of stress in solids, various tests 
on vielding and fracture, and to special 


problems of the ideally plastic sub- 


stance. References are made to plas 
tic flow and fracture of such widely 
diversified materials as earth and rock 
structures, nylon, paraffin, and the 
many metallic materials used in con 
struction, such as the ferrous and light 
weight alloys. 

The book is well illustrated and, in 
contrast to the usual American text 
book, it contains numerous small pic- 
tures of the authors whose work is be 
ing discussed. Some may say that 
this wastes valuable space, but to many 
it brings the personal touch to the 
scientific material being treated, which 
is so often lacking in the engineering 
field. The bibliography is reasonably 
extensive but is scattered throughout 
the book as footnotes, which makes it 
somewhat difficult to locate a hazily 
remembered reference. 

In summary, this is a book that is a 
‘“‘must’’ for engineers who have con- 
tact with problems of plastic flow or 
fracture of constructional materials. 
It also should be appreciated by the 
geologist who is interested in the 
principles underlying the deformation 
and fracture of rock structure under 
conditions of high pressures applied 
for long periods of time. 

E. E. SECHLER 
Professor of Aeronautics 
California Institute of Technology 


Parachutes 


By W. D. Brown. London, Sir 
Isaac Pitman & Sons, Ltd.; New 
York, Pitman Publishing Cor- 
poration, 1951. 322 pp., figs. 
$8.50. 


It has been noted by many ob 
servers that one of the most disturbing 
characteristics of modern research and 
development is an extraordinary con 
centration of effort on the production 


— BOOKS 


For information on 1|.A.S. Li- 
brary Service Facilities, see 
page 83 


Statements and opinions ex- 
pressed in Book Reviews are to 
be understood as individual ex- 
pressions and not necessarily 
those of the Institute. 
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of data and a corresponding neglect of 
the possibilities in analysis and correla 
tion. One does not have to go far to 
find the reason for the unbalance. 
There is a certain glamour associated 
with the actual testing. That glam- 
our is totally absent in the prosaic 
drudgery of analysis. The situation 
could become serious because the two 
activities must be kept in step if we 
are to make maximum progress. Un 
fortunately the unbalance appears to 
be increasing with no signs of a rever- 
sal in the trend. 

Perhaps Mr. Brown’s book on para 
chutes may be taken as a sign of a 
new trend. This book is an ex 
ample of what could also be done in 
some other specialized fields in aero- 
nautics. It is, in effect, a splendid 
summary of the present state of 
knowledge regarding parachutes. One 
is greatly impressed both by the 
broad extent and by the technical de 
tail of that knowledge, a condition 
rather surprising to any aeronautical 
engineer who has tried to design or to 
specify a parachute for a new applica 
tion. It has been extremely difficult 
to find out what had been done or 
what was being done with parachutes 
of any kind. It now appears that the 
data simply remained in the ‘‘files”’ 
until Mr. Brown did a splendid job in 
bringing order out of this particular 
chaos. And for the great amount of 
labor that he has so evidently given, 
he deserves our thanks. 

Mr. Brown is eminently qualified to 
speak with authority on the subject of 
parachutes. He has been intimately 
concerned with all phases: basic 
theory, design, experimental work, 
and service applications. For many 
years he has been in charge of the 
work on parachutes at the Royal Air 
craft Establishment at Farnborough. 
With this background it is not sur 
prising that the book, Parachutes, 
covers the field completely. 

The book contains 25 chapters, two 
appendixes, and an extremely good 
index. It would be difficult to find 
any fault with the arrangement or the 
presentation. There is, where appro 
priate, ample and clear theoretical 
treatment, but the emphasis has been 
on the practical aspects rather than on 
theory. The result is essentially an 
engineering handbook on parachutes, 
It covers just about every possible de 
tail encountered in the design, tabri 
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cation, testing, or use of parachutes 
for any conceivable purpose. 

There is always some question r 
garding the reception awaiting a 
highly specialized technical book. Be 
fore reading and studying Parachutes 
I had a lot of doubt about its futur: 
I do not have those doubts now. It is 
certain to become a valuable reference 
work. Many aeronautical engineers 
will find it worth while to own a per 
sonal copy. The greatest appeal, 
however, seems to be in the field of 
operations. This is a book that ever 
pilot and crewman should read and 
study because it contains a wealth oi 
information that may mean the differ 
ence between a successful or an w 
successful jump in an emergency 

CAPT. WALTER S. DIEHL, 
U.S.N. (RET 
Consulting Engineet 
Washington, D.C 


Book Notes 


AERODYNAMICS 


Proceedings of the Midwestern Conference 
on Fluid Dynamics, First Conference, May 12-13, 
1950, University of Illinois. Ann Arbor, Mich 
J. W. Edwards, 1951, 398 pp., illus., diagrs 
figs $10 


Contents: I, Invited Addresses—1, The Tur 
bulence Problem Today, H. L. Dryden. 2, On 
Aerophysics Research, R. J. Seeger II, Aero 


dynamics, External Flow—1, Some Aspects of 
Boundary-Layer Transition and Flow Separatior 
on Cylinders in Yaw, A. M. Kuethe 2, The 
Ring Doublet in Ideal Fluid Flow, V. L. Streeter 
3, On the Fundamentals of Kinematics of Sta 
tistical Theories of Turbulence in Compressible 
Fluids, M. Z. v. Krzywoblocki $, On Certain 
Particular Solutions of the Laminar Boundary 
Layer Equations, A. N. Tifford. 5, On the Uni 
form Motion of a Sphere in a Nonviscous Com 
pressible Fluid, J. R. Foote. 6, On the Solution 
of Chaplygin’s Equation by Means of Kummer's 
Formula, P. N. Mathur. III, Astro-Physics 
Computing Machines, Mathematical Theory of 
Fluid Dynamics, Meteorology—1, A Theory of 
the Stability of Shock Waves, T. Y. Thoma 2, 
A Sampling Method for Solving the Equations of 
Compressible Flow in a Permeable Medium, A 
H. Taub. 3, The Invariant Theory of Isotropic 
Turbulence in Magneto-Hydrodynamic 
Chandrasekhar. 4, A Method for Constructing 
Correlation Tensors in Homogeneous Turbulence 
N. Coburn. 5, Recent Work in Numerical Pre 

diction of Atmospheric Motion (Abstract), G 
W. Platzman. 6, Application of Conformal 
Mapping to Divided Flow, J. S. McNown and 
En-Yun Hsu. IV, Chemical Engineering —1 
The Mechanics of Similitude Applied to Pilot 
Plant Experimentation, J. H. Rushton. 2 
Velocity Profiles in Annuli, J. G. Knudsen and 
D. L. Katz. 3, Impact-Tube Measurements in 
Isothermal Air Jets, J. F. Taylor and E. W. 
Comings 4, Dynamical Instability in Flow 
Systems, T. Baron 5, Surface Velocitie of 
Liquid Films in the Streamline Flow Region 
M. L. Jackson, R. T. Johnson, and N. H. Cea 
giske V, Hydraulics—1l, Turbulence in the 
Mississippi River, J. B. Tiffany, Jr. 2, Pressure 
Distribution on Building Models, J. W. Howe 

3, Experimental Techniques for Investigating the 
Flow Through a Series of Identical Blades, R. ¢ 

Binder 4, Wind Tides in Inland Waters, H. | 

Langhaar 5, Experiments Combining Convec 

tion and Rotation and Some of Their Possible 
Implications, D. Fultz. VI, Mechanical Engi 
neering, Internal Flow—1, The Problem of the 
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Flow Through Turbomachines, W. Spannhake 
2, Analysis of Some Thermodynamic Processes 
with the Method of Characteristics for Non- 
steady One-Dimensional Flow, H. H. Korst 
3, Action of Friction in Nonsteady Flow of Fluid 
N. A. Hall 4, Theory of the Adiabatic Bubble 
R. Scorah 5, Approximate Theory of Com 
pressible Air Inflow Through Reed Valves for 
Pulse-Jet Engines, P. Torda. 6, Super-Critical 
Compressible Flow Through a Square-Edged 
Orifice, R. G. Cunningham 7, Determination of 
Hydraulic Characteristics of Separating Cham 
bers, A. C. Ingersoll 


EDUCATION & TRAINING 


Skygirl; A Career Handbook for the Airline 
Stewardess. Mary F. Murray. New York 
Duell, Sloan and Pearce, 1951. 256 pp., illu 
$3.00. 


ELECTRONICS 


Semi-Conducting Materials; Proceedings of a 
Conference Held at the University of Reading 
Under the Auspices of the International Union of 
Pure and Applied Physics in Cooperation with the 
Royal Society. H. K. Henisch, Editor. New 
York, Academic Press, Inc., 1951 281 pp., illus 
diagrs., figs. $6.80 

Contents: List of Symbols. Semi-Conductors 
N. F. Mott On the Energy States of Impurities 
n Silicon, G. W. Castellan and F. Seitz New 
Phenomena of Electronic Conduction in Semi 
Conductors, W. Shockley Semi-Conductor Sur 
face Phenomena, W. H. Brattain Nucleon 
Bombarded Semi-Conductors, K. Lark-Horovitz 

Appendix I Effect of Bombardment upon 


Classical Semi-Conductor in Thermal Equilib 
rium, V. A. Johnson and k. Lark-Horovitz 
Appendix II Fermi Levels in Bombarded 
Semi-Conductors, H. M. James and G. W 


Lehman Crystal Triode Action in Lead Sul 
phide, P. C. Banbury, H. A. Gebbie, and C. A 
Hogarth Recent Experiments on Lead Sul 


phide Contacts, H. K. Henisch and J. W. Gran 
ville Electrical Characteristics and Anomalies 
of Germanium (1, Rectification and Transistor 
Effect in Germanium II, Anomalies of Ger- 
manium, P. R. Aigrain, C. R. Dugas, and H. W 
Etzel Electron Traps and Electron Conduc 
tion in Irradiated Alkali Halide Crystals, R. W 
Pohl Motion of Electrons and Holes in Silver 
Chloride, L. P. Smith. Semi-Conduction and 
Photo-Conduction in Barium Oxide Crystals 
R. L. Sproull and W. W. Tyler. Infra-Red 
Optical Properties of Silicon and Germanium 
H. Y. Fan and M. Becker. Work Function of 
Germanium, E. W. J. Mitchell and J. W. Mit 
chell. Oxidic Semi-Conductors, E. J. W. Verwey 
Some Properties of Mixed Lanthanum and Stron- 
tium Manganites, J. Volger Electrical and 
Optical Properties of Zinc Oxide, P. H. Miller 
Ir. On the Properties of Semi-Conducting 
Oxides, T. J. Gray Electronic Properties of 
Grey Tin, G. Busch, J. Wieland, and H. Zoller 
Electrical and Optical Properties of Certain 
Sulphides, Selenides, and Tellurides, R. A. Smith 
Measurements of the Temperature- Dependence 
of Conductivity and Hall Coefficient in Lead 
Sulphide and Lead Telluride, R. P. Chasmar and 
E. H. Putley Some Experimental Studies of 
the Resistance and Electromotive Force of 
Selenium Blocking Layer Cells, A. E. Sandstrém 
On the Thermo-Electric Properties of Selenium 
H. K. Henisch and M. Francois. Crystallization 
f Semi-Metals and the Formation of Lattice 
Defects, H. Krebs Engineering ond Chemical 
Aspects of Semi-Conductors, T. R. Scott and S. E 
Mayer Electrical Conductivity of Very Thin 
Metallic Films Evaporated in High Vacuum, N 
Mostovetch and B. Vodar 


FUELS & LUBRICANTS 


A.S.T.M. Standards on Petroleum Products 
and Lubricants (with Related Information). Pre 
pared by A.S.T.M. Committee D-2 on Petroleum 
Products and Lubricants. Philadelphia, Ameri 


an Society for Testing Materials, September, 
1951 784 pp illus., diagrs., figs Cloth, 
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SWITCHES 


at eleven points 
on the B-47 


Wherever a system calls for control, actuated by pressure 
changes, there is a MELETRON product to handle the job. 


UWcltron pressure suitehes are known by the customers they sewe 


MELETAON 


950 NORTH HIGHLAND AVENUE, LOS ANGELES 38, CALIFORNIA 


J. M. WALTHEW Co., Boeing Field, Seattle. JAMES R. THOM - 
SON, 708 Hemphill St., Fort Worth. RoUSSEAU ENGINEERING 
& SALES, Montreal Airport, Dorval, Canada. 
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$6.40; paper, $5.75. Methods of testing, speci- 


fications, definitions, and charts and tables 


INSTRUMENTS 


Fundamentals of Automatic Control. G. H 
Farrington New York, John Wiley & Sons, 
Inc., 1951. 285 pp., figs. $5.00 

The underlying principles that affect automatic 
control performance are presented for those who 
are interested in any of the applications of auto 
matic control The book comprises a general 
survey of the field of application and an investiga 
tion of the basic nature of the problems involved 
Mathematical methods are introduced in the 
analysis in a manner that makes them under 
standable to readers unaccustomed to their use 
Examples are introduced only when necessary to 
clarify basic principles and are not compre 


hensive The author, a consultant engineer 


with Ilford Ltd., has provided a list of ten basic 


AERONAUTICAL 


ENGINEERING REVIEW 


reference books and a brief index. Chapters 
(1) The Control tem 2) Control Types 
and Stability Transfer Stages 4) Con 


trol System Equatior Changes of Load and 


Desired Value 6) Tr mission Lines and Dis 
tributed Constant 7) Plant Characteristics 
8) Multiple Contr Control Discontinui 
ties (10 Plant Art 11 Analysis of 
Controlling Unit 2) Control Selection and 


Adjust ment 


MATERIALS 


Corrosion, Causes and Prevention. Frank N 
Speller 3rd Ed New York, McGraw-Hil 
Book Company, 686 pp., figs. $10 

The many developments of the last 16 years in 


the knowledge of corro and its prevention are 


reflected in the exten revisions and additions 
made for the third editior he discussion is 
based mainly on ferro 1etals and is intended to 


wed w MANY SERVICES 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER M TORS 


¢ Typical of the fields in which 
Lamb Electric Motors have gained 
a reputation for outstanding per- 
formance, are aircraft components, 
business machines, industrial and 
commercial equipment, household 
appliances, machine tools and 


portable electric tools. 


Back of the gocd performance of 
Lamb Electric Motors is the fact that 
each motor is designed for a par- 


Geared head motor with re- 
versing switch, adaptable to 
many heavy-duty, slow-speed 
applications 


ticular product or device, thereby 
insuring exact mechanical and 


electrical requirements. 


In addition to providing depend- 
ability, this special engineering 
usually results in savings in space, 


weight and cost factor. 


The Lamb Electric Company 


Kent, Ohio 
THEY'RE POWERING 


AMERICA'S Finest PRODUCTS 


Motor with high horsepower to 
low weight factor for either 
direct drive or use with ex- 
ternal gear reduction. 


SPECIAL APPLICATION MOTORS 
FRACTIONAL HORSEPOWER 


Lamb Electric 
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afford a comprehensive view of the subject 
the genera! reader Space prevented 

more than an outline of various phases of the 
ject, but the footnote references, to be found 
ilmost every page, direct the reader to more 
tailed treatments A general bibliography 
not included in this edition owing to the ava 
ibility of current monthly bibliographie N 
sections on biologic influences and cathodic 


tection have been added 


METEOROLOGY 


Compendium of Meteorology. Kdited 
Thomas F. Malone Boston, American Met 
orology Society, 1951 1,334 pp., illus., diagr 
figs. $12 

rhe purpose of this volume is to take stock 
the present position of meteorology, to sum 
marize and appraise the knowledge obtained 
through research, and to indicate avenue Oo 
further study and research. The general scop 
of the work was decided upon by the American 
Meteorological Society and the Geophysic Re 
search Division of the Air Force Cambridge R 
search Center; the latter provided support and 
sponsorship to the project under contract with 
the A.M.S The papers have been written by 
specialists in the various fields of meteorology 
ind have been grouped into 25 section Litera 
ture references are cited in the text, and a list of 
references is given at the end of each articl« rt 
book concludes with an 18-page subject index 

Contents: Composition of the Atmosphere 
The Composition of Atmosphere, E. Glueckauf 
Radiation Solar Radiant Energy and It 
Modification by the Earth and Its Atmospher 
Sigmund Fritz Long-Wave Radiation Fritz 
Moller Actinometric Messurements Ander 
Angstr6m Meteorological Optics Genera 
Meteorological] Optics, Hans Neuberger. Polariza 
tion of Skylight, Zdenek Sekera Visibility in 
Meteorology, W. E. Knowles Middleton Atmo 
pheric Electricity: Universal Aspects of Atmo 
pheric Electricity, O. H. Gish Ions in the At 
mosphere, G. R. Wait and W. D. Parkinson 
Precipitation Electricity Ross Gunn rhe 
Lightning Discharge, J. H. Hagenzuth Instru 
ments and Methods for the Measurement of 
Atmospheric Electricity H Israel Radio 
sctivity of the Atmosphere, H. Israel. Cloud 
Physics: On the Physics of Clouds and Precip 
tation, Henry G. Houghton Nuclei of Atmo 
pheric Condensation Christian Junge rhe 
Physics of Ice Clouds and Mixed Clouds, F. H 
Ludlam rhermodynamics of Clouds Fritz 
Moller Phe Formation of Ice Crystals, Ukichiro 
Nakaya Snow and Its Relationship to Exper 
mental Meteorology, Vincent J. Schaefer Rela 
tion of Artificial Cloud-Modification to the Pro 
juction of Precipitation, Richard D. Coons and 
Ross Gunn fhe Upper Atmosphere: Genera 
Aspects of Upper Atmospheric Physics, 5. | 
Mitra Photochemical Processes in the Upper 
Atmosphere and Resultant Composition 


ney Chapman. Ozone in the Atmosphere, F. W 


Paul Gotz Radiative Temperature Chan 
the Ozone Layer, Richard A. Crais rempera 
ture ind Pressures in the Upper Atmosphers 


Homer E. Newell, Jr Water Vapour in the 
Upper Air, G. M. B. Dobson and A. W. Brew 
Diffusion n the Upper Atmosphere H 
Lettau The lonosphere, S. L. Seaton N 


Sky Radiations from the Upper Atmospher 


Hulbut \urorae and Magnetic Storm 
Haran Meteors as Probes of the Uy 
mosphere, Fred | Whipple. Sound i 
tion in the Atmosphere, B. Gutenber 

mica \Meteorclogy Solar Energy Var 

\ 1 Possible Cause of Anomalous Weat 
Chan Richard A. Craig and H. (¢ W 
The Atmospheres of the Other Planet 

H ind H. A. Panofsky Dynamic f 
\tmosphere Phe Perturbation Equation 
Meteorology B. Haurwitz The Solutior 


Nonlinear Meteorological Problems 


Method of Characteristics, John (¢ Freet 


Hydrodynamic Instability Jacque M 
Mieghem Stability Properties of Large-Scale 
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Quantitative Theory of Cyclone Development, 
E. T. Eady Dynamic Forecasting by Numeri 
cal Process, J. G. Charney. Energy Equations 
James E. Miller. Atmospheric Turbulence and 
Diffusion, O. G. Sutton. Atmospheric Tides 
and Oscillations, Sydney Chapman Applica- 
tion of the Thermodynamics of Open Systems to 
Meteorology, Jacques M. Van Mieghem The 
General Circulation: The Physical Basis for the 
General Circulation, Victor P. Starr. Observa 
tional Studies of General Circulation Patterns 
Jerome Namias and Philip F. Clapp. Applica- 
tions of Energy Principles to the General Cir 
culation, Victor P. Starr. Mechanics of Pres 
sure Systems Extratropical Cyclones, J 
Bjerknes. The Aerology of Extratropical Dis- 
turbances, E. Palmen, Anticyclones, H. Wexler 
Mechanism of Pressure Change, James M. Austin 
Large-Scale Vertical Velocity and Divergence, 
H. A. Panofsky. The Instability Line, J. R 
Fulks Local Circulation: Local Winds, Fried- 


rich Defant Tornadoes and Related Phe 
nomena, Edward M. Brooks. Thunderstorms 
Horace R. Byers Cumulus Convection and 


Entrainment, James M. Austin. Observations 
and Analysis: World Weather Network, Athel 
stan F. Spilhaus Models and Techniques of 
Synoptic Representation, John C Bellamy 
Meteorological Analysis in the Middle Latitudes 
V. J. Oliver and M. B. Oliver Weather Fore 
casting: The Forecast Problem, H. C. Willett 
Short-Range Weather Forecasting, Gordon E 
Dunn A Procedure of Short-Range Weather 
Forecasting, Robert C. Bundgaard Objective 
Weather Forecasting, R. A. Allen and E. M 
Vernon General Aspects of Extended-Range 
Forecasting, Jerome Namias Extended-Range 
Weather Forecasting, Franz Baur Extended 
Range Forecasting by Weather Types, Robert 
DD. Elliott Verification of Weather Forecasts 
Glenn W. Brier and Roger A. Allen. Applica 
tion of Statistical Methods to Weather Forecast 


ng. George P. Wadsworth Tropical Mete 
orology: Tropical Meteorology, C. E. Palmer. 
Equatorial Meteorology, A. Grimes rropical 
Cyclones, Gordon E. Dunn. Aerology of Tropi 


cal Storms, Herbert Riehl Polar Meteorology 
Antaretic Atmospheric Circulation, Arnold Court 
Arctic Meteorology Herbert G Dorsey Ir 
Some Climatological Problems of the Arctic and 
Sub-Arctic F Kenneth Hare. Climatology 
Climate—-The Synthesis of Weather, C. S. Durst 
Applied Climatology, Helmut E. Landsberg and 
Woodrow C. Jacobs Microclimatology, Rudolf 
Geiger. Geological and Historical Aspects of 
Climatic Change, C E. P. Brooks. Climatic 
Implications of Glacier Research, Richard Foster 


Flint lree-Ring Indices of Rainfall, Tempera 
ture, and River Flow, Edmund Schulman Hy 
rometeorology Hydrometeorology in the 
United States, Robert D. Fletcher. The Hydro 


logic Cycle and Its Relation to Meteorology 
River Forecasting, Ray kK. Linsley Marine 
Meteorology Large-Scale Aspects of Energy 
Transformation over the Oceans, Woodrow C 
Jacobs Evaporation from the Oceans, H. 1 
ordrup Forecasting Ocean Waves, W H 
Munk and R. S$. Arthur. Ocean Waves As a 
Meteorological Tool, W. H. Munk Biological 
ind Chemical Meteorology: Aerobiology, Wood 
row C. Jacob Physical Aspects of Human 
Bioclimatology, Konrad J. K. Buettner Some 
Problems of Atmospheric Chemistry, H. Cauer 
Atmospheric Pollution Atmospheric Pollution 
I. Wendell Hewson Clouds, Fog, and Aircraft 
Icing: The Classification of Cloud Forms, Wal 
ice E, Howell The Use of Clouds in Forecast 
Charles F. Brooks Fog, Joseph J. George 
Physical and Operational Aspects of , Aircraft 
Icing, Lewis A. Rodert Meteorological Aspects 
f Airctaft Icing, William Lewis Meteorological 
Instruments Instruments and Techniques for 
Meteorological Measurements, Michael Ference 
Aircraft Meteorological Instruments, Alan 
Bemis Laboratory Investigations Ex- 
erimental Analogies to Atmospheric Motions, 
Dave Fultz Model Techniques in Meteorologi 
al Research Hunter Rouse Experimental 


Cloud Formation, Sir David Brunt Radio 
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Giannini makes them 
FREE e VERTICAL e DIRECTIONAL « RATE 


Write us about your gyro problems, both A.C. and D.C. 


G. M. GIANNINI & CO., INC. 


Pasadena 1, California 


FOR YOUR PANEL 


A NOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR NE-51 NEON LAMP 
For 110 or 220 volt circuits 
The required resistor is 
an integral part of this assembly 

—‘‘built-in.” 
RUGGED ¢ DEPENDABLE 
LOW IN COST 


fu.) PATENTED: No. 2,421,321 
WY Cat. No. 521308-997 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 


Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. SPRING 7-1300 
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RAYONIC 


CATHODE RAY TUBES 


BY WATERMAN 


3SP 


Btnce the introduction of Waterman 
RAYONIC 3MP1 Tube for miniaturized 
Oscilloscopes, Waterman has devel- 
oped a rectangular Tube for mulfti-trace 
oscilloscopy. Identified as the Waterman 
RAYONIC 3SP, it is available in P1,P2, 
P7 and P11 screen phosphors. The face 
of the Tube is] '/2"x 3” and the over-all 
length is 9%". Its unique design per- 
mits two 3SP Tubes to occupy the 
same space as a single 3” round tube, 
a feature which is utilized in the 
$-15-A TWIN-TUBE POCKETSCOPE. 
On a standard 19” relay rack, it 
is possible to mount up to ten 3SP 
tubes with sufficient clearances for 
rack requirements. Thus 3SP RAYONIC 
tube is ideal for multi-trace oscillo- 
scopic work. 


Phasinen 2nd anode voltage 2750 volts 
... Satisfactory operation can be achieved at 
600 volts... Vertical deflection factor 52 to 
70 volts DC per inch per kilovolt ... Horizontal 
deflection factor 73 to 99 volts DC per inch 
per kilovolt...Grid cut-off voltage 2.8 to 
6.7% of 2nd anode potential... Focusing volt- 
age 16.5 to 31% of 2nd anode voltage... 
Heater 6.3V at .6 amp...Twelve pin small 
shell duodecal base... Tube can be mounted 


in any position ... 3SP1 JAN approved. 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE: 


3JP1 & 3JP7 JAN RAYONIC CR TUBES 
3JP2 & 3JP11 RAYONIC CR TUBES 
3MP7 & 3MP11 RAYONIC CR TUBES 
3RPI, 2, 7, 11 RAYONIC CR TUBES 


Also POCKETSCOPES, 
PULSESCOPES, RAKSCOPES 


and other equipment 


WATERMAN PRODUCTS 
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meteorology: Radar Storm Observation, Myron 
G. H. Ligda Pheory and Observation of Radar 
Detection, Raymond Wexler Meteorological 


Aspects of Propagatior 
Sferics, R. C. Wanta 
tions and Theory of 


Problems, H. G. Booker 
Microseisms Observa 
Microseisms, B. Gutenberg 
Practical Application of Microseisms to Fore- 
casting, James B. Macelwane 


PHOTOGRAPHY 


Practical Photogrammetry. H. Oakley Sharp 
New York, The Macm 
pp., figs. $3.75 

The first part of th 


an Company, 1951 229 


ss textbook and instruc 
tion manual for 


practicing engineers ts devoted 
to theories fundamental to both terrestrial and 
aerial photographic surveying. The topics 
covered in Part 1 are photogrammetry, cameras 


perspective, terrestrial hotographic surveying 
aerial photogrammetry, stereoscopy, map classi 


fication, control surveys, and planimetric and 


topographic detail rhe second part is devoted 


to such applications as flight maps for planning 


purposes, land survey tax maps, planimetric 


and topographic maps, highway surveying, high 
way studies, soil studie specifications for photo 
graphic survey, Canad grid plotting, and tr 


metrogon mapping and itimetry. 


Most of the 
stereoscopic plotting uipment in use in the 
United States is illustrated and its use described 
Tables of parallax differences with corresponding 


elevations, tables for ground coverage at different 
flying heights, and 


book 


ect index conclude the 


POWER PLANTS 


Carburation. Vol. 1, Applied Carburation and 
Petrol Injection. ‘rd |! Charles H 
Fisher London, Chapman & Hall, Ltd 1951 
356 pp., illus., diagr 


Revised 


Since publication of the second edition in 1945 


it was found necessary to divide the book into 
two volumes Phi 
with the 


Installation and service 


olume deals mainly 


theoretical aspects of carburetion 


adjustment will be dealt 


with in the second volume. The material in 


this volume starts with a discussion of the ele 


ments of carburetion and goes on to deal with the 


rudiments of mixture characteristics and charge 
formation and delivery, the progress of knowledge, 


and the development of the carburetor Fuels 


are then examined, and their chemical construc 
tion and component ind general characteristics 
and properties 


viewed 


includir vapor lock) are re 


Here a new section on detonation and 


its evaluation has been added A chapter is 
devoted to mixtures, their chemical constituents 
and range of available strengths 


Purdue University’s experimental 


Results from 


program are 
made use of extensive Following a new sec 


tion on the carburetior heavy tractor fuels 


carburetor operation reviewed The ele 


mentary hydraulics of carburetor and the 
flow characteristics of ts are then taken up 
The succeeding chapters treat of carburetion and 


the induction system and contemporary induc 


tion manifold design and the testing of mixture 


distribution The final chapter, Aircraft Car 


buration and Petrol I: tion, discusses the pros 
and cons of gasoline injection versus carburetion 


the necessity for injection in aircraft operation 
and, in detail, the vario types of injection sys 
rhe book is well illus 


xamples from practice 


tems now 1n production 
trated and cites numerou 


References are given in footnotes, and the sub 


ject index is thorough 


REFERENCE WORKS 
DICTIONARIES 


Baughman’s Aviation Dictionary and Refer- 


ence Guide. Revised | Ernest J. Gentle and 
Charles Edward Chapel ird Ed Los Angeles 
Aero Publishers, Inc 1951 653 pp., illus 


diagrs., figs. $7.50 

This edition contains about 7,000 definitions 
of terms used in aeronautics and an extensive 
reference section (slightly less than half the book) 
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BIRTCHER 


TUBE CLAMPS 


Hold Tubes in Sockets 
under all Vibration, 
Impact and 
Climatic 
Conditions 


83 


VARIATIONS 
FOR 
STANDARD 
TUBES 


You can’t shake, pull or rotate a tube 
out of place when it’s secured by a 
Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They're recommended for all types 
of tubes: glass or metal—chassis or 
sub-chassis mounted. 


THERE’S A BIRTCHER TUBE CLAMP 
FOR EVERY STANDARD AND 
MINIATURE TUBE! 


Write for samples, catalogue and price lists 


THE BIRTCHER CORPORATION 
4371 Valley Bivd. 
Los Angeles 32, Calif. 


smc 


| | 
| 
| 
CLAMP 
MINIATURE 
| TUBES | 
| 
| 
| 
| 
| 


| smaller than a suitcase 


and almost 


as portable! 


WEIGHT: Approx 125 lbs. 

22” x 12” x 12” 
Designed for production and 
laboratory high frequency 
power supply requirements. 
STRONG—SIMPLE—INDESTRUC- 
TIBLE CONSTRUCTION—No deli- 
cate moving parts, brushes or 
springs to Wear out or maintain. 
Replaces single large, hard-to- 
get H-F power supply serving 
multiple purposes... A bank 
of these compact, flexible units 
costs far less, provides individ- 
ual portable power sources for 
each project, avoids downtime 
hazards of single unit! 
Meets power supply require- 
ments for AN-E-19 equipment. 
Output: Up to 1000 Watts single 
phase 115V or up to 1800 Watts 
three phase 115/200V. Input: 60 
cycle AC. 


Total harmonic content under 5%; 
+ 1% voltage regulation. 


WRITE FOR DETAILS! 
Larger capacities available. 


4811 Telegraph Rd. 
Los Angeles 22, 
California 
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ELECTRIC MOTORS 


TRADE MARK » 


BOOKS 


of formulas, tables, charts, diagrams, and textual 
material on such topics as aircraft design, struc- 
tures, materials, drafting, radar, and meteorology 
The 2,000 terms added siace publication of the 
2nd edition in 1942 have been grouped in a New 
Definitions section of 76 pages; these terms are 
taken from such fields as atomic energy, elec- 
tronics, guided missiles, helicopters, jet aircraft, 
and ordnance 


SCIENCES, GENERAL 


MATHEMATICS 


Proceedings of a Second Symposium on 
Large-Scale Digital Calculating Machinery, 
Jointly Sponsored by the Navy Department 
Bureau of Ordnance and Harvard University at 
The Computation Laboratory, 13-16 September, 
1949. (Harvard University, Computation Labo 
ratory, Annals, Vol. 26.) Cambridge, Mass., 
Harvard University Press, 1951 393 pp., illus 
$8.00 

Contents Ist 
Howard H 
Entwistle 


diagrs., figs 
Session—Opening Addresses, 
Aiken, Edward Reynolds, F. I. 
2nd Session—Recent Developments 
in Computing Machinery: 1, The Mark III Calcu 
Moore. 2, The Bell Com- 


Ernest G. Andrews. 3, An 


lator, Benjamin L 
Model VI 
Electrostatic Memory System, J. Presper Eckert, 


puter 


Jr. 4, The Digital Computation Program at 
Massachusetts Institute of Technology, Jay W. 
Forrester. 5, The Raytheon Electronic Digital 
Computer, Richard M. Bloch. 6, A General 
Electric Engineering Digital Computer, Burton 
R. Lester. 3rd Session—Recent Developments 
Machinery 1, Semiautomatic 
Instruction on the Zephyr, H. D. Huskey, 2 
Static Magnetic Delay Lines, Way Dong Woo 
3, Coordinate Tubes for Use with Electrostatic 
Storage Tubes, R. S. Julian and A. L 
4, Basic Aspects of Special Computational Prob- 


in Computing 


Samuel 


lems, Howard T. Engstrom 5, Electrochemical 
Computing Elements, John R. Bowman. 6, ED- 
VAC Transformation Rules, George W. Patterson. 
{th Session—Numerical Methods: 1, Notes on 
the Solution of Linear Systems Involving Inequal- 
ities, George W. Brown. 2, Mathematical Me 
thods in Large-Scale Computing Units, D. H 
Lehmer. 3, Empirical Study of Effects of Round 
ing Errors, C. Clinton Bramble 4, Numerical 
Methods Associated with Laplace’s Equation, W. 
E. Milne. 5, An Iteration Method for the Solution 
of the Eigenvalue Problem of Linear Differential 
and Integral Operators, Cornelius Lanczos. 6, 
The Monte Carlo Method, S. M. Ulam. 5th Ses- 
sion—Computational Problems in Physics: 1 
The Place of Automatic Computing Machinery 
Wendell H 
Double Refraction of Flow and the Dimensions 
Harold A. 
Scheraga, Jobn T. Edsall, and J. Orten Gadd, Jr. 
3, L-Shell Internal Conversion, Morris E, Rose 


in Theoretical Physics Fury. 2 


of Large Asymmetric Molecules, 


4, The Use of Calculating Machines in the Theory 
of Primary Cosmic Radiation, Manuel 5S. Val- 
larta. 5, Computational Problems in Nuclear 

Feshbach. 6th 
Applied Mechanics: 1, 
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Aeronautics and Com- 
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O'Neal. 2 
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Problem of Aircraft Dynamics, 


Welmers. 3, A Statistical Method 


for Certain Nonlinear Dynamical 
George R. Stibitz 


Howard W. Emmons. 5, Application of Com- 


Systems, 


4, Combustion Aerodynamics, 


puting Machinery to Research of the Oil Industry, 
Morris Muskat. 6, The 603-405 Computer, 
William W Woodbury. 7th 


Economic and Social Sciences: 1, Application of 


Session—The 


Computing Machinery to the Solution of Prob- 
lems of the Social Sciences, Frederick Mosteller. 
2, Dynamic Analysis of Economic Equilibrium, 
Wassily W 


Problems in Psychology, 


Leontief. 3, Some Computational 
Ledyard R. 
4, Computational Aspects of Certain Econometric 


Tucker. 


Problems Herman Chernoff 5, Physiology 
and Computing Devices, William J. Crozier 
Frederick V 


Discussion and Conclu- 


6, The Science of Prosperity, 
Waugh. 8th Session 
sions 1, The Selectron, Jan Rajchman. 2, 
Traits Caractéristiques de la Calculatrice de la 


Imperial 


TRACING CLOTH 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen. all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 
face and the superb quality of its cloth 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 


Imperial 


TRACING 
CLOTH * 


SOLD BY LEADING STATIONERY AND 
DRAWING MATERIAL DEALERS EVERYWHERE 
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AERONAUTICAL 


INGINEERING 


Here’s why those in the know , 


_~demand 


Quarter-turn rugged Acme thread 
for quick, easy disconnect. 


Removable insert barrel 
for bench wiring. 


: Pin and socket contacts are 
Precision-machined from solid bar stock, 
electroplated with silver or gold. 


Split shell makes wiring and 
inspection jobs easier. 


Recognition of Cannon’s 36 years of sound 
engineering and fine, uncompromising con- 
struction has built the demand for Cannon 
Plugs. Here we take an inside look at the 
lightweight Type “K” 90° connector, 
runner of the Army-Navy Series. More fea- 
tures of the ‘“K”’ were incorporated into the 
“AN” design than any other connector. 
Constantly improved over the years, Type 
“K” is now used for numerous applications 
such as aircraft, radio, television, sound, 
phone recorders, motion pictures, geophysi- 


CANNON 
ELECTRIC 


Since 1915 

Cannon Electric Company 
Los Angeles 31 

California 


fore- 


Factories in Los Angeles, Toronto, New 
Haven. Representatives in principal 
cities. Address inquiries to Cannon 
Electric Company, Department AB-105, 
P. O. Box 75, Lincoln Heights Station, 
Los Angeles 31, California 


CANNON 
PLUGS 


Full-floating socket 
contacts relieve 
strain on contacts, 
provide smoother 
operation. 


cal research and widely used throughout the 
electro-mechanical and electronic instrument 
fields. 

The design and construction details in the 
Cannon “K” Series are typical of the care 
Cannon takes in producing more than 18,000 
precision, multi-contact connectors to serve 
the exacting needs of industry. 

We will gladly send you engineering bul- 
letins describing each of the many basic 
types of Cannon Plugs if you will briefly 
describe your applications. 


Diagram at left shows how > four positions of 
cable entry on the large mK” endbell make 
the wiring job easier. S: er Type “K” con- 


nectors have three posi 


Type “K’’ and “RK” connectors are avail- 
able in 7 shell types having 8 diameters. 
Inserts have more than | contact ar- 
rangements. Some of these have Coax, 
Twinax or Thermocouple contacts as stand. 
ard, Integral cable clamps available in all 
“K’’ plug types. 
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rectangular axes, radial and transversal 


leading to central forces and orbits under varying 


laws of force with special reference to the law of 


the inverse square Then follow the constrained 


motion in two directions, motion of a chain, and 


motion in three dimensions. Volume 2 is con 


cerned with d’Alembert’s principle and the equa 


tions of motion in two and three dimensions 


Lagrange’s equations and generalized coordi 
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AERONAUTICAL ENGINEERING 


DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful 
without break-in...and dependable. 
EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and ac- 
tual work assignments under supervision of Aircraft Factory Experienced 
Designers — specializing in design of component parts — proficient 
in layout, strength checking and manufacturing process analysis. 
New class graduates each month — serving Douglas North 
American Boeing Northrop Curtiss-Wright Lockheed 

Convair Ryan « Airesearch and many others. 
HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS 
Phone or write 


CAL- AERO TECHNICAL INSTITUTE 
Grand Central Air Terminal — Glendale 1, California F 
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men, with Bachelor’s or advanced degree, qualified 
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Experienced in writing specifications, in liaison work 
and in correlating design information to accepted 
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PHYSICISTS 
With background of pure physics. 


TECHNICAL WRITERS 


Experienced in preparation and publication of stand- 
ards, electronic and mechanical technical manuals. 
Engineering background necessary. 


JOB ANALYSTS 


Mechanical and electrical engineers experienced in job 
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THESE ARE PERMANENT POSITIONS with Sandia 
Corporation in Albuquerque, N. M. The Laboratory 
is operated by Sandia Corporation, a subsidiary of 
the Western Electric Company, under contract with 
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tory offers good working conditions and liberal em- 
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tures of the “K’” were incorporated into the 
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Special opportunities for YOU in 


SAN DIEGO 
os (CALIFORNIA 


Convair (Consolidated Vultee Aircraft Corporation) is 
now accepting applications for these following positions 
in its modern, progressive Engineering Department. 


Design Engineers Weight Engineers 


Design Draftsmen Aerodynamics 


Electrical Draftsmen Engineers 


Electronics Engineers Test Engineers 


Microwave Engineers Thermodynamics 
Servo Engineers Engineers 


Aircraft Loftsmen Aircraft Linesmen 


WORKING FACTS: You get two holidays a week at 
Convair — overtime accomplished in 5-day week. Attractive 
salary ranges. An “engineers” engineering department... with 
stimulating, competent associates ... and interesting, challeng- 
ing, essential, long-range projects of a wide variety including 
— commercial aircraft, military aircraft, missiles, engineering 
research and electronic development. Excellent patent royalty 
arrangements. Top-notch retirement plan — better than-average 
life and health insurance. Complete progress-salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 


LIVING FACTS: San Diego, with its wonderful residen- 
tial areas, offers you and your family incomparable living. 
Ideal climate — cool, clean, dry. Mountains, desert, Mexico, 
Hollywood, Los Angeles, Pacific Ocean, beaches and bay — 
only hours or minutes away. It offers you a new way of Life... 
pleasant, refreshing, happy. 


ENGINEERS 


that sunshiny, smog-free city on the 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Unusual opportunity to do creative research and develop- 
ment design in new field of aircraft carriers and missile launch- 
ing devices including design of special power plants, turbines, 
compressors, heat exchangers, servo-mechanisms, controls. 


IN-SERVICE TRAINING . .. HIGHEST PAY .. . JOB 
SECURITY... 5-DAY 48-HR WK WITH PREMIUM PAY 

. Liberal employee benefits including group hospitalization, 
surgical, disability and life insurance plans... regular merit in- 
creases . . . opportunities and aid for advanced education. 


Enjoy pleasant suburban living within few minutes of our 
modern air-conditioned offices located one hour from New 
York, half hour from Philadelphia and half hour from Jersey 
Beaches. Benefit from association with topflight engineers 
and designers. A diversity of products used in peace as well 
as defense, offers you an opportunity to broaden your engi- 
neering capacity. 


Our Personnel Department will find housing facilities 
to suit your requirements. 


FOR FURTHER PARTICULARS WRITE, WIRE, APPLY 


POWER GENERATORS LTD. 


25 North Montgomery Street 
TRENTON 8, NEW JERSEY 


PROJECT ENGINEER 


Research lab with excellent wind tunnel facilities needs 
project scientist with M.S. or Ph.D. in Aero. Engrg. and 
minimum of 5 years’ experience to conduct project 
groups in studies of aerodynamic research problems. 
Opportunity for man interested in pursuing further 
graduate study. Modern housing available at $55 
Liberal employee benefits. Submit 
details of background to Mr. Francis Womack, Rose- 


mount Research Laboratories, Rosemount, Minnesota. 


per month. 


City 


If you qualify, you will receive generous travel allowances. 
SEND COUPON for free booklets and complete information. 


THANK YOU 
Mr. H. T. Brooks, Engineering Renacinent 300 
Convair, 3302 Pacific Hiway, San Diego, California 


Please send me FREE booklets describing the Convair “= 
Opportunity for me and my Convair Application Form. cas 


My nome 


Occupation 


Address = 
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AERODYNAMICIST 
for RESEARCH 


Unusual opportunity for young man with B.S. or 
better who is capable in aircraft aerodynamics. Ex- 
perience in performance computations and wind tunnel 
testing desired but not necessary. Report writing abil- 
ify necessary. Professional growth and economic ad- 
vancement in direct proportion to demonstrated ability. 
Growing research organization offers stability of em- 
ployment and academic atmosphere in essential activity. 
Applications acknowledged promptly and treated con- 
fidentially. Please address replies directly to 


BATTELLE MEMORIAL INSTITUTE 
505 King Avenue, Columbus 1, Ohio 
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Personnel Opportunities 


Wanted 


Rocket Engineers—Project and design en 
gineers, junior and senior levels, solid propellant 
rocket motor development projects. Work in- 
cludes strength of materials, internal ballistics 
aerodynamics, and thermodynamics; design and 
drawing of metal parts and shop _ processing 
methods; preparation of specifications and es 
timatesof materials Bachelors Degree in mechan 
ical or Aeronautical Engineering necessary with 
research or experience in aerodynamics, jet pro 
pulsion motors, gas turbines, fluid mechanics, and 
project supervision desirable Responsible ex 
perience in one or more of the above fields required 
for senior positions. Submit complete qualifica 
tions data to Personnel Manager, Thiokol Cor- 


poration, Redstone Division, Huntsville, Ala 
Structures Engineer—With 2 or 3 years’ air 
craft experience needed by small expanding com- 
pany for essential military airplane projects 
Must be familiar with loads, methods of analysis, 
and allowables Please submit full details, in- 
cluding education, experience, capabilities, avail 
ability salary requirements, etc Address 
Engineering Department, Anderson, Greenwood 
& Company, Municipal Airport, Houston 17, Tex 


Flutter Engineer—Permanent position for ex 
perimental and theoretical research in flutter 
vibration, aeroelasticity, and dynamic loading 
Two to 5 years’ experience required. Salary 
commensurate with ability. Unique opportunity 
to join rapidly developing research organization 
Address 
replies to: C. D. Pengelley, Chairman, Engineer- 


located on the beautiful Essar Ranch 


ing Mechanics Department, Southwest Research 
Institute, P.O. Box 2296, San Antonio, Tex 

Experienced Aerodynamicists— Able to assume 
major or full responsibilities for aerodynamic de 
sign and testing of projectiles and missiles. Mini 
mum of 2 years’ experience will be considered 
but emphasis in evaluating qualifications will be 
placed on individual ability Address inquiries to 
D. J. Wishart, Director of Personnel, Aircraft 
Armaments, Inc., 4415 Reisterstown Road, Balti 
more 15, Md 

Assistant Sales Manager 
ate with prior experience in aircraft pump field 


Engineering gradu 


desired for sales work on aircraft pumps and ac 
cessories Some traveling will be required 
Please submit personal history, including edu 
cation, work experience, and references to our 
Sales Manager All replies will be held in strict 
confidence Lear, Incorporated, Romec Division 
Elyria, Ohio. Phone 2271 
Physicist, Electrical or Mechanical Engineer 
Graduate engineer for design, development and 
testing of flight-test instrumentation. Must be 
capable of electronic design work associated with 
servosystems strain gage measuring circuits 
and other type instruments used in flight testing 
Mechanical knowledge must be sufficient to lay 
out installation of test equipment in airplanes and 
design mechanical test equipment for instrument 
calibration work in laboratory. One or more 
vears of experience with background of aeronauti 
cal engineering work desirable but not essential 
Address replies to Dept. AER 2, Cornell Aero 
Lab., Inc., 4455 Genesee Street, Buffalo 21, N. Y, 
Aerodynamicists and Aeronautical Engineers 

Positions available for highly qualified technical 
personnel with good theoretical or experimental 
background to engage in development of facilities 


This section is for the use of individual members of the Institute seeking new connections and 
® organizations offering employment to Aeronautical specialists. 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


and model test work in stability, control, high- 
speed, and supersonic aerodynamics Projects 
include new models of piloted and pilotless air- 
craft, new wind tunnels and associated equipment 
and advanced testing techniques. Salary in 
accordance with qualifications and Civil Service 
regulations In reply, please give summary of 
personal qualifications, education and experience 
Address replies to: Director, David Taylor Model 
Basin, Washington 7, D.C 

Production Metallurgist (Physical) 
Salary of $7,040 
investigations to determine suitability of metals 


Annual 
Position involves conducting 


alloys, and metallurgical processes for use in 
manufacturing, repair, inspection and main- 
tenance of civil aircraft, and the preparation of 
technical information and instrugtions covering 
metallurgical processes. Bachelor degree plus 
31/2 years of progressive professional experience 
required. Lacking degree, equivalent combina- 
tion of education and experience permitted 
Materials Engineer—Annual Salary of $7,040 
Position involves conducting investigations to 
determine suitability of air-frame materials and 
fabrication processes for use in manufacturing 
and repair of civil aircraft, and the preparation 
of technical information and instructions cover 
ing air-frame materials ana fabrication processes 
Bachelor degree plus 3'/2 years’ progressive pro 
fessional experience required Lacking degree, 
equivalent combination of education and ex 
Structural Loads Engi- 
neer—Annual Salary of $7,040 


volves conducting studies on air-frame structural 


perience permitted 
Position in 


loads in civil aircraft and the preparation of 
technical instructions and information covering 
air-frame structural loads Bachelor degree 
plus 3!/2 years of progressive professional ex 
perience required Lacking degree, equivalent 
combination of education and experience per 
mitted. Structural Loads Engineer— Annual 
Salary of $5,040. Bachelor degree plus 3 years 
of progressive professional experience required 
Applicants should submit Standard Form 57 
Application for Federal Employment (available 
at any Post Office) to: Personnel Office, W-91.4, 
Civil Aeronautics Administration, 16th & Con 
stitution Avenue, N.W., Washington, D.C 


365. Instructor or Assistant Professor—In 
Aeronautical Engineering to teach Theory of 
Elasticity, Experimental Stress Analysis, and 
Aerodynamics, including courses at the graduate 
level; require at least Master's Degree; teach- 
ing experience desirable; include small photo with 
application; duties begin April 1, 1952 Loca 
tion, Philadelphia. 


364. Instructor or Assistant Frofessor—An 
opening is available immediately for Instructor 
or Assistant Professor to teach either aerody 
namics or structures courses at a leading engineer 
ing college in the East Salary and rank com 
mensurate with experience and background 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 
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Any member or organiza- 


Some industry experience and advanced degree 


desired 


Available 


367. Mechanical and Aeronautical Engi- 
neer—B.S. in M.E Age 34 
progressive experience in the aircraft field in- 


Twelve years’ 


cludes: eight years design and installation power- 
plant specialist; one year Bureau of Aeronautics 
(U.S.N.R.); 2 years field service for major air 
frame manufacturer; and 1'/2 years power-plant 
modification engineer (B-29 B-24) Desires 
position in design or sales and service utilizing 
engineering background. 

366. Representative or Government Con- 
tract Administrator—B.A. and M.B.A. degrees 
Business Administration). Thirteen years’ avia- 
tion experience, civilian buyer, U.S.A.F. aero- 
nautical equipment, Wright-Patterson Air Force 
Base, negotiating large contracts for Govern- 
ment over 3'/2 years. Air Force test pilot, pro- 
duction officer, and Air Force factory representa 
tive during World War II 
of export sales, prominent aircraft manufacturer 


Assistant to director 


Desires affiliation with aviation division of com- 
Brochure avail- 
Current salary, $7,000. 


mercial equipment organization 
able upon request 
Opportunity important 


363. Teaching—Aeronautical & Mechanical 
Engineering, Ph.D. 32 years of age. Ex- 
perience: 5!/2 years with leading aircraft engine 
company. Two years as teaching fellow and 
2 years teaching evening courses. Also has ex- 
perience as research assistant at university. 
Desires teaching position with university or col- 
lege Further details submitted upon request. 

362. Administrative Engineer—-Seventeen 
years of varied experience in aircraft and auto- 
motive design and production. Presently with 
small research and development organization 
producing instruments and devices for Wright 
Air Development Center Previously Chief, 
Mobilization Programs Analysis Brauch, A.S.U.; 
Chief Tool Engineer, Brewster Aero Corp. Seeks 
supervisory or administrative position 
39,000 


Salary 


361. Aeronautical Engineer—(Age 47, Ital 
ian nationality) Doctor's Degree, Mechanical 
Engineering and Naval Architecture Twenty- 
four years’ experience in U.S.A. and _ Italy 
Stress analysis, structural design aerodynamics, 
research, complete aircraft project (16 years as 
Chief Engineer); 7 years of experience teaching 
structural aesign of aircraft as university profes- 
sor; seeks opportunity outside Italy in order to 
continue working in aeronautics 

360. Engineer— Pilot 
single and multi-engine land, instrument ratings 
M.S. in 
Aeronautics with honors from CalTech in 1940 


commercial license; 


Current in reciprocating and jet fighters 


Two years as instructor in college, aeronautical 
engineering. One year air-line maintenance en- 
gineer in South America Eight years’ progres- 
sive experience in engineering flight test for 
major air-frame manufacturer 

359. Engineering Pilot—B.S. Aero. Eng. 
1942. Age 33, married. Sixteen years of flying 
experience. Commercial pilot, single and multi- 
engined land, instrument, and flight instructor 
ratings. Three thousand hours’ total flying time, 


(Continued on page 124) 
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to ENGINEERS 


with a background in 


APPLIED MATH 
and RESEARCH: 


LOCKHEED in 
CALIFORNIA 


offers a challenging 
position to a 


BALLISTICS 
ENGINEER 


It’s an exceptional job—in stimulating work, in pay 
and future, in its challenge to your ability. 


It’s advanced work, in an ever-changing field. 


You will develop new armament installations. You 
will test new types of fire control systems in flight. 
You will deal with ballistics of rockets, bombs, flares. 


To qualify you need a strong background in applied 
mathematics. Your aptitude should lay in the field of 
Experimental Methods. Ballistics experience is helpful 
but not necessary. 

In addition, there’s a ‘‘bonus”’ to this job — in the 
better living conditions you enjoy every day just be- 
cause you live in Southern California. 

NOTE TO MEN WITH FAMILIES: Housing condi- 
tions are excellent in the Los Angeles area. More 
than 35,000 rental units are available; new housing 
tracts are under construction at Lockheed. The school 
system is as good — from kindergarten to college. 


Write today, to address below, giving full details 
as to training and experience. Fill out the handy 
coupon below if you wish an illustrated brochure 
describing life and work at Lockheed. 


Ballistics Engineer Program 
Dr. W.L. Howland Dept. BE-AER-2 


LOCKHEED AIRCRAFT CORPORATION, 
Burbank, California 


Dear Sir: Please send me your brochure describing 
work and life at Lockheed in Southern California. 


Myname 


My occupation (field of engineering) 


My Street address 


ENGINEERING REVIEW 


DYNAMIC 
ANALYSIS 


Opportunities for man quali- 
fied to head group engaged 
in guided missiles guidance 
system, analysis and design, 
servo-mechanism theory, 
aeroelasticity and simulator 
work. A permanent and re- 
sponsible position for a man 
with applicable technical, 
supervisory and_ leadership 


qualifications 
Write in Confidence to: 


Mr. E. W. LENK, 


Personnel Manager 


FaiRCHILD 
G. Mi he Diu 


FARMINGDALE, L. | 


When you write 


to manufacturers 


ng appears 


Aeronautical Engineering 


Review, 
be 
of intere @ compsnies 
and of benefit to the Institute if you 
mention that 1 Saw it 


Aeronautical Engineering 


Review 


My city and state 


FrESRUAR Y, 1952 


ENGINEERS 
WANTED AT ONCE 


For 


LONG - RANGE MILITARY 
AIRCRAFT PROGRAM 


by 
NORTH AMERICAN 
AVIATION, INC. 


Los Angeles, California 
Columbus, Ohio 


Unusual oppertunities for Aero- 
dynamicists, Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists ‘n all phases of 
aircraft engineering. Engineer- 
ing skills other than aircraft may 
be adaptable through paid train- 


ing program. Also openings for 


Recent Engineering College 
and Technological Graduates 


Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding 
defense effort. Transportation 
to California and established 
training time paid. Salaries com- 
mensurate with experience and 


ability. 


Please include summary of 
education and experience in 
reply to: 


Engineering Personnel Office 


Section 2 


NORTH AMERICAN 
AVIATION, INC. 
Los Angeles International Airport 


Los Angeles 45, Calif. 
or 
Columbus 16, Ohio 
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AERONAUTICAL 


ENGINEERING 


REVIEW 


We hired an engineer over Berlin 


‘The Boeing Flying Forts came through 
1 wall of flak and fighters that night to 
hit Berlin right on the nose. They never 
let us down—not then or on anv of the 
raids to come. I was proud to fly the 
old Boeings. Now I’m prouder still to 
be on the great engineering team that 
designs the new ones.” 


Boeing engineers feel that way. And 
they'd be honored to have you join them 
is they pioneer in dramatic new fields of 
wiation. There are excellent openings 
in Seattle now for experienced and junior 
1cronautical, mechanical, electrical, 
electronics, civil, acoustical, weights and 
tooling engineers for design and research; 
for servo-mechanism designers and ana 


lysts; and for physicists and mathemati 


cians with advanced degrees. Or, if you 
prefer the Midwest, there are similar 
openings at the Boeing Wichita, Kansas, 
Plant. Inquiries indicating a preference 
for Wichita assignment will be referred 
to the Wichita Division. 


The steady growth of Boeing’s Engi- 
neering Division over the past 35 years is 
an index of stability. There’s great work 
to be done in all phases of aircraft design 

. in the fascinating new field of guided 


missiles . . . in jet propulsion. 


You'll find here some of the world’s 
best research facilities and you'll work 
with men who have helped establish 
Boeing's world leadership in aviation re 
search, design and engineering. You'll 
like the pay, too. It’s good and it grows 


-FEBRUARY, 


with you. Moving and travel expense 


allowance is provided. 

Be a Boeing man. No other name in 
aviation will loom larger in importance 
during the years to come. 


Write today to the address below, or use 


the convenient coupon. 


JOHN C. SANDERS, Staff Engineer — Personne! 
Dept. W-2 
Boeing Airplane Company, Seattle 14, Wash. 


Engineering opportunities at Boeing inter- 
est me. Please send me further information. 


Nome 
Address 


City and State 
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AERONAUTICAL 


(Continued from page 121) 
2,200 multiengine. One year part-time C.P.T 
primary and secondary flight instructor. Three 
and one-half years’ flight-test experience with 
manufacturer as engineering test pilot Thor- 
ough engineering and flight background in air 
craft performance, stability, controllability, and 
power-plant performance testing. Three and 
one-half years with air lines as air-line pilot, engi- 
neering and maintenance test pilot, and consulting 
engineer Experienced in both domestic and 
overseas air-line piloting. Has thorough working 
background in flight analysis, with emphasis on 
aircraft performance as applied to C.A.A. require- 
ments for Air Transport Category. Has engaged 
in development of Pilots Aircraft Operating Man- 
uals for aircraft manufacturer and air lines 
Experienced in electronic and supersonic aircraft 
development work. Interested in engineering- 
pilot position with air line or manufacturer. 


358. Aeronautical Engineer—Age 33. De- 
sires second shift engineering position in the Los 


ENGINEERING REVIEW—F 


Angeles area in engineering experimental shop 
hydraulic test laboratory, or as Liaison Engineer 
Has 10 years of 


5 years in jet pro} 


ressive aircraft experience; 
| m field in supervision, de- 
sign, development, a test Reg. M.E., member 
of A.S.M.E., M.I.A M.A.R.S 
in cevelopment 

Available February 


357. Engineer M.Aero.E., L.L.B 


Seven years’ expe nce with large jet-engine 


Now engaged 


na major missile contract 


manufacturer as technical consultant, project ad- 


ministrator, and engineering supervisor De 
tailed knowledge types of jet propulsion 
systems, including turbojets, ram-jets, rockets 
and compound cycle Experienced in supersonic 
aerodynamics, combustion, and mechanical de 
sign. Administrative ability Presently direct- 


ing the efforts of 45 technical personnel. Desires 


economic advancement 
354. Aeronautical Engineer 
B.S., M.S., A.F.1L.A.S Presently employed as 


Chief Engineer of n 


Professor 


tary test development and 


EBRUARY, 1952 


instructional division as aeronautical consultant 
and as visiting graduate school professor at a 
large eastern university. Desires full time re- 
search and development, industrial, or teaching 
work Over 10 years of aeronautical engineering 
experience in industry and in teaching Author 
of two recent textbooks on aerodynamics, as well 
as technical papers on stress analysis and aero- 
dynamics which have appeared in the JOURNAL oF 
THE AFRONAUTICAL SCIENCES and Aero Digest. 
Please advise as to the nature of openings in first 
letter Routine or form inquiries will not be 
considered 


352. Aeronautical Engineering Professor— 
Development Engineer (M.S. 


varied aeronautical background (both adminis- 


Extensive and 


trative and technical) in fixed and rotating wing 
aircraft Graduate and undergraduate teaching 
experience in aerodynamics (classical and super- 
sonic), design, and structures Many aeronauti- 
cal publications including textbook Will con- 


sider research and administrative possibilities 


Sherman M. Fairchild Publication Fund Papers 


Member Nonmember 
No. Price Price No, 


AHS-1 Helicopter Flight Research at NACA, 
Langley—Jack P. Reeder 


Member Nonmember 
Price rice 


168 Wave Contours in the Wake of a 20° Deadrise 
Planing Surface—Experimental Towing Tank, 
Stevens Institute of Technol ; 0 
FF-6 Wetted Length and Center of Pressure of Vee- 
Step Planing Surfaces—Experimentel Towing 


Tank, Stevens Institute of Technology. On the Pressure Distribution for a Wedge 


Penetrating a Fluid Surface—Experimental 
owing Tank, Stevens Institute of Tech- 
nology. 


FF-5 Symposium on Standardization in Technical 
Information Services for Government Con- 
tractors. 


Finite Deflections of Curved Sandwich Plates 
and Sandwich Cylinders—F. K. Teichmann 
and Chi-Teh Wang. 


An Analysis of the Fluid Flow in the Spray 
Root and Wake Regions of Flet Planing 
Surfaces—Experimental Towing Tank, Ste- 
vens Institute of Technology 

The Penetration of a Fluid Surface by a 
Wedge—Experimental Towing Tank, Stevens 


‘ Theory and Practice of Sandwich Construction 
Institute of Technology. 


in Aircraft (A Symposium). 

A Study of the Flow, Pressures, and Loads 
Pertaining to Prismatic Vee-Planing Sur- 
faces—Experimental Towing Tank, Stevens 
Institute of Technology. 


Applications of the Theory of Free Molecule 
Flow to Aeronautics—Holt Ashley. 


Ice Protection for Turbojet Transport Airplane Measurement of Ambient Air Temperature in 
(In Three Parts)—P. T. Hacker, R. G. Dorsch, Flight -W. Lavern Howland 
T. F. Gelder, J. P. Lewis, H. C. Chandler, 
Jr., and S. L. Koutz. An Evaluation of the Importance of Fatique 
Phenomena in Aircraft—C. R. Strang, L. R. 
Jackson, L. F. McBrearty, R. V. Rhode, and 
R. L. Schleicher. 


Linearized Treatment of Supersonic Flow 
Through Axi-Symmetric Ducts with Pre- 
scribed Wall Contours—Charles E. Mack, 
Jr., and Ignace |. Kolodner. 


Tensor Analysis of Aircraft Structural Vibra- 


Wetted Area and Center of Pressure of Planing tion—Charles E. Mack, Jr 


Surfaces—Experimental Towing Tank, Ste- 

vens Institute of Technology. . 

s Electrical Resistance Strain Gages Applied to 

Wave Profile of a Vee-Planing Surface, Includ- Wind-Tunnel Balances—Elmer C. Lundauist. 
ing Test Data on a 30° Deadrise Surface 

Experimental Towing Tank, Stevens Institute 


Introduction to Shock Wave Theory—J. G. 
of Technology. 


in. 


Wave Contours in the Wake of a 10° Deadrise , j 
Plening Surfece—Experimentel Towing Tank, of a Two Bladed 
Stevens Institute of Technology. $1.20 60 a en 


The Discontinuous Fluid Flow Past an Immersed External Sound Levels of Aircraft—R. L. Field 
Wedge—Experimental Towing Tank, Stevens T. M. Edwards, Pell Kangas, and G. L 
Institute of Technology. $0.75 $1 


Pigman. 


Papers should be ordered by number from: 


Publications Department 
Institute of the Aeronautical Sciences, Inc. 


2 East 64th Street, New York 21, N.Y. 


124 
1.00 
FF-4 
$1.20 $1.61 
FF-3 
$1.85 $2.5 
FF-2 
$1.15 $1.50 
FF-1 
$0.35 $0.50 
286 
$0.80 $1.1 
$0.75 $1.5 
104 
244 $1.85 $2.5( 
229 $0.60 $0.80 
= $2.65 $3.50 
170 
$0.75 $1.00 
169 
"$0.75 $1.00 
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